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Cut-away model of an oil burner 


Sigs and Fixtures 
for Oil Burners 


By Frank W. Curtis 


Western Editor, American Machinist 


NTERCHANGEABILITY is the chief aim of tool 
design. For all classes of industrial units the funda- 
mental principles of jigs and fixtures remain the 
same, although their constructional details differ to suit 
the existing requirements. These requirements are the 
shape of the part, the accuracy with which it is to be 
finished, and the production desired. Machine facilities 
also have their influences, and to manufacture a unit 
economically, there must be available the proper class of 


type usually seen in the high-production shops. The 
construction of an oil burner necessitates accuracy more 
exacting than is required in many other mechanical 
units, so that the tools must be carefully made. Locating 
points are held closely, sometimes making the loading 
and the unloading of parts difficult, but where extreme 
accuracy is required, production is usually sacrificed. A 
sectional view of a burner is shown in the headpiece. 
From the motor shaft, running at 1,750 r.p.m., the ver- 
tical spindle shown at the 





equipment. In the machin- 
ing of oil-burner parts, as 
handled by Hardinge Broth- 
ers, Chicago, Ill., the pro- 
duction is not sufficient to 
permit the use of single- 
purpose machines, so that 
jigs and fixtures are con- 
structed with this point in 
mind. Drill jigs of the 
turnover type are utilized 
in place of the stationary 














left is geared to run 4,200 
r.p.m. At these speeds mis- 
alignment or inaccuracy will 
produce wear and noise, 
both of which are objection- 
able. Gear cases, housing 
the bevel gearing that drives 
the oil atomizer, first are 
bored and faced on one side 
in a lathe, for which opera- 
tion a simple faceplate fix- 
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The first article. The second 
will appear in an early issue. 


Fig. 1—Fixture for boring and facing gear cases 


ture is used. The subse- 
quent operations are per- 
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iormed by using this face and bore as a means of loca- 
tion. In Fig. 1 is illustrated the faceplate fixture em- 
ployed for the machining of the opposite face. The 
case is fitted over a plug and rests on six locating plugs 
as shown. Location is secured by the two pins 4, and 
clamping is provided by three strap clamps B, each of 
which has an individual stud C attached as shown. After 
the studs have been released, freeing the pressure of the 
clamps, the center stud D is actuated to shift the clamps 
a distance sufficient to permit removal of the case. This 
movement is controlled by the plate , attached to the 
center stud, to which the heel-ends of the clamps are con- 
nected by shoulder screws. Limitation of the movement 
is controlled by the pin H, attached to the fixture body. 

The next operation is that of boring the spindle hole 
and facing the end of the hub, as illustrated in Fig. 2. 
Constructional details of the fixture are shown in Fig. 3. 
The case is located over a stud and rests on six locating 
pads in a manner similar to the preceding example. It 
is held in place by the clamp 4 having a C-slot cut in it 
at one end so that it can be swung to one side for loading 
and unloading. Location is obtained by the setscrew B 
and the thumbscrew C. At D is a hardened stud used 
for setting the facing tool. The distance between the 
flange face and the bottom face of the inside bore E 
is held to 1 in. + 0.0005. It is checked by the gage H 
to which a dial indicator is attached. 

Gear cases are drilled in the turnover jig illustrated 
in Fig. 4, in which drilling is done from four sides. The 
part is located over the ring 4 and rests on the stud B. 
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Fig. 4—Turn-over jig that permits drilling from 
four directions 


\lignment is obtained by the plug C, operated by the 
bayonet lock and screw D. Attached to the jig leaf are 
three clamping screws E, which are adjusted to the work 
to hold it in place. The main walls of the jig are 3 in. 
in thickness, thus making it light in weight, so that it 
can be handled easily. In Fig. 5 is illustrated a com- 
pleted case to which parts are being assembled. A bench 
fixture is used to hold the case. 

The fuel oil is distributed by a gear-type pump, ma- 
chined to tolerances close enough so that a uniform oil 
pressure will be maintained when the burner is in use. 
Che first operation on the cast-iron pump body is the 
+-0.001 
—0.000 
in Fig. 6. Approximately 7; in. of material is removed 
from each side, and seven pieces are ground simultane- 


grinding of both sides to 1.24 in. as illustrated 


ously. The contacting sides of the front and back pump 
covers are ground in a similar manner. 
_ , - .. -+0.001 
rhe holes for the gears are bored to 1.75 in. to 


in a lathe in which an indexing-type fixture is used. 
The indexing part of the fixture is eccentric with the 
center line of the lathe so that an angular movement of 
180 deg. will shift the work from one position to the 
next. The set-up is illustrated in Fig. 7, and the con- 
structional details cf the fixture are shown in Fig. 8. 
The part ts located by two pins 4 and the finished flange- 
face B. Two sliding clamps C hold the work in place. 
Details of the indexing pin are shown at D. Following 
this operation is that of drilling of the flange holes, and the 























Fig. 2—Gear-case boring fixture for the spindle hole 


Fig. 5—Assembling bevel gearing in the gear case 
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Fig. 6—Surface-grinding pump-body faces. 
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Fig. 8 


Constructional design of the indexing fixture 


inlet and the outlet holes, which completes the pump body. 
The pump assemblies are tested for workmanship, as 
illustrated in Fig. 9. The unit, attached to a base cast- 


Fig. 7—Indexing fixture for boring pump bodics 
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Fig. 11—Layout of the drill jig for motor bases 


ing, 1s connected through reduction gearing to a motor. 
A connection 1s made to the inlet and outlet connections, 
so that oil is drawn from, and returned to, a container 























Fig. 9—Testing a completed oil pump. 


Fig. 10—Drill jig for the motor base 
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Fig. 12—Milling fixture for motor bases 


A testing pressure up to 70 Ib. is 
required for each pump. The gage shown at the upper 
left-hand is used for checking the pressure. If the 
pointer varies slightly or has an irregular movement, the 
pump is rejected. 

An example of the use of a single location point is 
the motor base, in which two rail holes are drilled first 
and from which all subsequent operations are located. 
In Fig. 10 is illustrated the jig used for drilling these 
holes, % in. in diameter, while the detailed construction 
is shown in Fig. 11. The work is located on three 
points, two of the points being directly under the bosses 
to be drilled, while the third is furnished by the self- 
adjusting V-block A. These points level and centralize 
the base. With the work in this position, the jig leaf 
is closed and three screws are adjusted to hold the base 
firmly in place. In addition to the two rail holes, eight 
smaller holes are drilled in the same setting from the 
rear side of the jig. 

In Fig. 12 is illustrated the milling fixture for the 
motor base in which the pads A are finished. The work 
is located horizontally by the two plugs B, and the two 
locating screws C, are adjusted to hold it. The project- 
ing end of the base is supported by a plunger and a 
clamp, shown at the left-hand side of the fixture. 

OO 


Pointers in Fixture Design—Discussion 


By STANLEY W. MILLs 


mounted on the floor. 


HE article by Frank C. Hudson, under the title 

given above, and published on page 63, Vol. 67, of 
the American Machinist, was read with interest. How- 
ever, I do not agree with Mr. Hudson’s plan of center- 
ing cylinders from the cored holes, for the reason that 
an even wall thickness could not be obtained unless 
the cores were central—a condition that cannot be 
relied upon. 

The usual practice is to mill one or more surfaces, in- 
cluding the flange, in the first operation. In the case of 
one block I have in mind, four surfaces, including the 
top, bottom and sides, are handled in a rotary milling 
machine of special design. The second operation is drill- 
ing the stud holes in the flange, locating from the outside 
of the cylinders, and reaming two holes in diagonally 
opposite corners to serve as locating points for all sub- 
sequent operations. The method of centering from the 


outside wall-is the only reliable way of insuring an even 
thickness, since the cores are invariably misplaced to a 
greater or less degree. 
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Reproduction Costs 
By Joun F. HarDECKER 


ANY times a department head unwittingly O.K.’s 

a certain type of reproduction requested by a sub- 
ordinate for a report, drawing, or chart, having in mind 
only how well it will look and without due regard to 
whether its excessive costs in comparison with other 
methods are justified. In order to guard against this 
natural inclination, one large organization has had the 
accompanying chart prepared and circulated to all who 
would be likely to request reproduction work. The actual 
figures will of course vary from time to time, and in 
accordance with the type of equipment, general organiza- 
tion and local labor conditions, but the relative costs will 
in general hold good. In fact an index number for the 
lowest cost, with relative numbers for the other costs, 
would serve as well. In the case of rush work, a man 
will often agree to a change of method of reproduction, 
if in addition to the desired equipment being overloaded, 
he can also be shown that he will save money for the 
company by changing. 

This chart, since its inception, has brought about a 
considerable saving in costs, and speeded up service by 
better distribution among the existing facilities of the 
organization that originated it, and there is every reason 
to believe that its adoption in principle by other organiza- 
tions would be well worth while. 


Comparative Costs of Reproductions 








Cost Cost Cost 
for for for 
One Twenty Fifty 





Photographic (Black line) 
Negative 85c. each ' 
Positive 29c. each...... 1.14 8.10 15.35 


Photostatic (Black line) 

Negative 17c. each 

Positive 7c. each...... .34 4.42 8.67 
Photostatic (White line) 17c. each.... 17 4.25 9.50 
Vandyke (Brown line) 

Negative 6c. each 

Positive 6c. each....... .12 1.56 3.06 
Vandyke (White line) 6c. each ; . 06 1.50 3.00 
Blue Print (Blue line) 

Vandyke 6c. each 

Prints 3c. each......... .09 81 1.56 
Blue Print (White line) 3c. each. .... .03 .75 1.50 
Straight Typed Work 15 
Typing (Originals) 15—-25c. each...... .25 x x 

41 45 

Mimeograph-Stencil 30—45c. each..... x . 60 . 64 
Multigraphing x x x 


Setup—$3. 50 each 
Run—$1.00 per M. 








The costs here tabulated, representing costs at the present time 
are quoted as a guide in the preparation of reports and other 


correspondence. 
xNot practical in these quantities because of excessive costs 


an 


A Safety Record 


There greets you, as you enter the Delaware & Hud- 
son Co.’s yard at Colonie, N. Y., a large, attractively 
painted sign that says: 

CAR DEPARTMENT RECORDS 
THIS DEPARTMENT, WITH 430 EMPLOYEES, WORKED 
3 YEARS AND 1 MONTH WITHOUT AN ACCIDENT 
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Machining and Measuring 
Gear Teeth 


By EarLeE BUCKINGHAM 


Associate Professor of Engineering Standards and Measurements 
Massachusetts Institute of Technology 


Cutting action of hobs and the nature of the hobbed 
surface—Limitations of hobbing—Shaping of gear 
teeth— Height of fillet developed and other limitations 


OBBING is entirely different from milling. The 

only common feature of the two is that both are 
continuous cutting operations. The cutting con- 

tact of the hob with a gear blank is comparatively short 
and the cutting resistance is very unevenly distributed. 
When the first roughing cut is made, most of the cut- 
ting takes place on the entering side of the gear blank. 
By the time a tooth space has reached the vertical center- 
line of the blank in relation to 


tends to make a difficult production operation even more 
difficult. In the first place, the hobbing machine must 
be sufficiently rigid and massive to withstand these loads 
and absorb or dampen the vibrations set up by the irregy- 
lar cutting action of the hob. The requirements of 
hobbing machines in this respect are far more exacting 
than those of plain milling machines. In the second 
place, the hob also has a much more severe duty to 
perform than a milling cutter, 





the hob, most of the metal 
has been removed. There are 
three cutting edges on each 
tooth of the hob; the tip and 
the two sides. The cutting 
edge at the tip is not only the 
shortest but it also removes 
about one-half of the metal. 
Even so, it is not always cut- 
ting continuously. The amount 
of time that the cutting edge 
at the tip is in operation de- 
pends largely upon the number 
of teeth in the gears being 
produced. Thus when hobbing 
a gear with 25 teeth, this 
edge will cut during half a 
revolution only. With fewer 
teeth in the gear, the relative 
time will be less; with more 
teeth in the gear, the time will 


a a 


: er 


é 
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so that its cutting edges will 
break down under finer feeds 
and lower speeds than a mill- 
ing cutter will. For all these 
reasons, as noted before, in 
order to reproduce the maxi- 
mum of the accuracy of the 
hobbing machine, individual 
finishing cuts must be taken 
on each side of the gear tooth. 
The surface of the tooth pro- 
file of a hobbed gear is com- 
posed of a series of hills and 
valleys. The true involute 
surface lies at the bottom of 
the valleys. The amount of 
metal projecting above this 
theoretically true surface de- 
pends upon the diameter of 
the hob, the number of cutting 
flutes in the hob, and its feed. 
Also upon the number of teeth 








be greater. This edge does 
not cut during a full revolu- 
tion until the number of teeth 
in the gear is about two 
hundred. The cutting edges on the sides of the hob 
teeth do not cut continuously either. First one side will 
be cutting, then both sides together, and finally the 
opposite side only. The duration of the cutting on 
the sides of the hob teeth also depends largely upon 
the number of teeth in the hobbed gear, and is consid- 
erably shorter than that on the cutting edges at the tip. 
In addition, the tendency of these side cutting edges of 
the hob teeth at one instant is to drive the gear blank 
ahead and at another instant to hold it back. This com- 
bination of irregular loads, both in amount and direction, 


Fig. 


The ninth article. The tenth will appear in an early issue, 


59—The Fellows gear shaper in action 


in the hobbed gear. The 
larger the diameter of the hob, 
and the greater the number of 
cutting flutes, and the finer the feed, and the larger the 
number of teeth in the gear, the smaller will be the 
amount of material left projecting above the true involute 
surface. When the amount of this excess metal is not 
excessive, these high points will break down quickly when 
the gears are operated under load, either in service or 
as a smoothing or burnishing operation, machines for 
performing which are now on the market. 

All production processes have their advantages and 
limitations, and in order to obtain full advantage of any 
process, its limitations must be fully appreciated. The 
first limitation of the hobbing process that we shall 
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consider is the cut- 
ting speed of the 
hob. This depends 
largely upon the 
characteristics of the 
material being cut 
and _ the __ physical 
characteristics of the 
material in the hob. 
As noted before, 
this cutting speed 
should be somewhat 
less than that for a 
milling cutter under 
similar conditions. 
After the maximum 
cutting speed has 
been established, the 
next step is to deter- 
mine how to take the 
greatest advantage of this cutting speed. Here we 
must consider the diameter of the hob. The smaller 
the diameter of this hob, the more revolutions per unit 
of time it will make at a given cutting speed, and the 
faster the gear blanks will revolve. Considering 
this point only, the smaller the diameter of the hob, the 
faster the production will be. But the smaller the diam- 
eter of the hob, the fewer the cutting flutes, and the 
finer the feed must be in order to obtain a sufficiently 
smooth tooth profile. In addition, the smaller the diam- 
eter of the hob, the more sensitive the correct hob tooth 
profile will be and the greater the difficulty of producing 
accurate hobs. This means that the final answer must 
be a compromise between these opposing factors. 

One possible solution is the development of more accu- 
rate multiple-threaded hobs. With the same diameter 
and cutting speed for the hob, the gear blank will revolve 
twice as fast with a double-threaded hob as with a single- 
threaded hob; three times as fast with a triple-threaded 
hob; etc. To obtain the desired smoothness of surface, 
the feed would have to be reduced slightly for a multiple- 
threaded hob. Also the number of flutes in these 
multiple-threaded hobs should not be a multiple of the 
number of threads or starts on the hob. The reduction 
of feed, however, would not be proportional to the in- 
creased rate of rotation of the gear blanks so that 
multiple-threaded hobs offer opportunities of much fas- 
ter production. Such hobs are now widely used for 
roughing operations. Satisfactory finishing cuts under 
these conditions, however, can only be secured at the 
expense of more accurate multiple-threaded hobs. These 
would have more sensitive tooth profiles than single- 
threaded ones, and a straight-line approximation would 
not be sufficiently accurate. 

Another general process used for the production of 
gear teeth consists of shaping or planing the tooth forms. 
The earlier machines of this type used a form tool of 
the shape of the tooth space or a standard shaping tool 
with a template to control its position. These methods 
are used today, chiefly on very large gears. Where a 
templet type of shaping machine is used, a series of 
templets corresponding to a series of formed milling 
cutters can be used, and corrections in the settings of 
these templets to compensate for any theoretical error 
in the form can be made exactly as previously described 
for formed milling cutters. The same is also true when 
a formed shaping tool is employed. Fundamentally 














Fig. 60—A_ Fellows gear-shap- 
ing cutter of 3-in. pitch diameter 


these two shaping methods are identical to form milling 
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of gears. The only difference is that a shaping tool is 
substituted for the formed milling cutter. 

Another method of shaping gear teeth consists of a 
molding or generating process on the principle of two 
gears in mesh, where one of the gears is a reciprocating 
cutter while the other is the gear blank that is being 
molded to form. This process was developed by the 
Fellows Gear Shaper Co. In Fig. 59 one of these ma- 
chines is illustrated. 

The gear blank is held on an arbor while the cutter 
is mounted on a spindle carried in the reciprocating ram 
of the machine. The cutter and work spindles are con- 
nected by means of gearing, and each is provided with 
an index wheel and worm. Change gears are used to 
obtain the proper relation between the number of teeth 
in the cutter and the number of teeth in the gear being 
cut. In operation, the cutter and work rotate slowly 
together, thus producing on the gear blank the conjugate 
form to the teeth on the cutter. 

Here, as with hobbing, the accuracy of the product 
depends upon three main factors: the accuracy of the 
machine, the accuracy of the cutter, and the carefulness 
of the operator in mounting the gear blanks and in 
resharpening the cutters. 

Here again, eccentricity of change gears, index worm- 
wheels, cutters, etc., will be reproduced on the product 
in the form of troublesome tooth-profile or spacing 
errors. Concentricity of the cutter and cutter spindle is 
of particular importance here. If eccentricity or cumu- 
lative spacing errors in the teeth of the cutter should 
exist, in those cases where the number of teeth in the 
gear produced is the same as the number of téeth in 
the cutter, the 
result on the : Sone * eens 

i 7 
> SI, 
! .N 
| 
| 





the same as a 
similar amount 
o f eccentricity 
there. If the 
gear has a dif- 
ferent number 
of teeth than the 
cutter, some- 
times an exces- 
sive spacing = ee ee 
error will be 
produced 
between the first 
and last tooth 
space cut because 
of the cumu- 
lative effect of 
such errors. This 
local spacing error will be there in addition to the 
eccentric error effect also present. Thus, as with hob- 
bing, the accuracy of the product depends largely upon 
the accuracy of the cutters. The machine factors, such 
as rigidity, alignment, lost motion because of backlash in 
gear trains, etc., are very similar to those of the hobbing 
machines. We will therefore direct our attention to the 
problem of these pinion-shaped cutters. 

In the first place, the diameter of these cutters is 
limited. They are usually made 3 or 4 in. in pitch diam- 
eter, the 3-in. cutter being the one most extensively 
used. In Fig. 60 such a cutter is shown. 

This method of shaping teeth has the same advantage 
as hobbing—namely, that one cutter will generate mating 
gears of any number of teeth. The limited diameter 


product will be 
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Fig. 61—Development of a_ rack 
formed by a pinion-shaped cutter 
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of the cutter, however, introduces a serious handicap. 
For coarser pitches, the number of teeth in the cutter 
is so small that the tooth profile of the cutter extends 
below the base circle of the involute so that a full 
involute tooth form cannot be produced on the product. 
Usually such cutters have straight flanks below the base 
circle, approximately radial in direction, and this mod- 
ification affects the tips of the teeth of the product. In 
addition, the small diameter of the cutter results in a 
high fillet so that gears cut by this process need much 
more clearance at the root than those produced by other 
methods. These limitations were largely responsible for 
the wide use of the 20-deg. stub tooth system with this 
process, as this tooth form lends itself to this method 
of production better than any other standard tooth form. 

We will first direct our attention to the form of the 
rack that will be conjugate to a pinion-shaped cutter with 
a radial flank below the base circle, studying primarily 
the form of the fillet at the root of this rack tooth and 
the modification at its tip. 


Referring to Fig. 61, let 


E = outside radius of pinion-shaped cutter 
R = pitch diameter 
€ = angle of rotation of cutter. 


The equation of the fillet developed by the corner of 
the tooth of the cutter would be as follows: 
*« = Esine — Re 
y = R — Eocose 
This curve is related to a cycloid. If the point that 
traces the curve were on the pitch circle, it would be a 





cycloid. The equation of the tangent to this curve is 
as follows: 
dy E sine E sine 
tang — = = ; = 
dx E cose — R —y 


When 2’ and y’ are the co-ordinates for the line of 
action, the equation of the line of action will be as 
follows: 

—vytang = Esine 


The line of action in this case is the outside circle 
of the cutter. The tangent to the fillet where it crosses 
the pitch line is perpendicular to the +-axis. The theo- 
retical contact would shift at this point from the outside 
surface of the fillet to the inside surface. Or, in other 
words, the conjugate action on the surface of the fillet 
below the pitch line would be as a spur gear, while the 
action on the surface of the fillet above the pitch line 
would be as an internal gear. Conjugate action is theo- 
retically possible on this fillet, but it is hardly practical. 

We will now consider the form produced by the radial 
flank of the cutter. This would be of cycloid form, with 
a rolling circle equal to one-half the pitch diameter of 
the cutter, which would give us the following equation 
for the curve at the tip of the conjugate rack tooth: 


R ; 
f= 5 (2e—sin 2) 
R 
y= > (1 — cos 2 €) 
dy sin 2€ 
tang = —- = —_—— 
dx 1 — cosZe 


we would have 


> 


For the line of action 


x = —ytang — sin 2€ 


= 
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Fig. 62—Profile of a rack conjugate to a pinion-shaped 
cutter of 3-in. pitch diameter, 4-D.P., 20-deg. 
pressure angle 


This line of action for a cycloid, as we have seen 
before, is the outline of the rolling circle. 

As a definite example we will take a 3-in. pitch diam- 
eter pinion-shaped cutter, 4 D.P., 12 teeth, 20-deg 
pressure angle, and determine the profile and line of 
action of its conjugate or basic rack. This gives us the 
following values: 


Outside radius = E = 1.8125 in. 
Pitch radius R = 1.5000 in. 
Pressure angle =a- 2° 

Base circle radius = a = 1.4095 in. 


We know that the part of the basic-rack tooth profile 
that meshes with the involute portion of the pinion- 
shaped cutter will be a straight line at 20 deg. from the 
centerline of the cutter. The fillet at the root and the 
cycloid at the tip will start where the tangents to these 
two curves are also at 20 deg. from this centerline. 
Solving the foregoing equations for these curves, we 
get: 


—Profile of Fillet -— - —Line of Action———— 

é r y Tano " y’ 
0° 6 60 —0. 31250 0 0 0.31250 
5° 0.02707 —0. 30560 0.51692 0.15797 0. 30560 
10° 0.05294 0. 28496 1.10450 0.31474 0. 28496 
15° 0.07641 0.25074 1.87090 0.46911 0.25074 
20° =0.09631 0.20319 3.05090 0.61991 0.20319 
25° 0.11150 0.14268 5. 36863 0.76600 0.14268 
30° 0.12085 0.06967 13.62168 0.90625 —0 . 06967 


Solving the equation for the profile of the cycloid at 
the tip of the rack tooth, we get the following: 


—Profile of Cvcloid Line of Action———- 
x j lana o , y’ 

0 0 0 0 0 
- 0.00066 0.01139 11. 43005 0.13024 0.01139 
10 0.00528 0.04523 5.67128 0.25652 0.04523 
15° 0.01770 0. 10048 3.73205 0. 37500 0.10048 
20 0.04151 0.17547 2.74748 0. 48209 0.17547 
25 0.07997 0.26791 2.44298 0.57453 0.26791 
30° 0. 13588 0. 37500 1.73205 —0 64952 0. 37500 


These values are plotted in Fig. 62, which shows the 
profile and line of action on a rack that is conjugate to 
this cutter. We have seen before that in order for a 
basic rack to be a suitable one for interchangeable gears, 
its line of action must be symmetrical about the pitch 
point. The line of action in this case is not symmetrical 


It will be noted that more metal is left in the fillet than 
is removed at the tip so that there would be tip inter- 
ference when the active profile of a gear extends into the 
fillet. 
erally used on these machines, 


This example uses a pitch coarser than is gen 
With a 144-deg. pressure 
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angle, both the fillet at the root of the rack tooth and 
the cycloid at its tip would cover a greater part of the 
tooth profile, which in turn, would result in more inter- 
ference. 

We will now determine the height of the fillet at the 
root of the tooth of a gear generated by a pinion-shaped 
cutter. The height of this fillet will depend upon the 
diameter of the cutter and the diameter of the gear 
blank. It will extend from the root of the gear to the 
bottom of the active profile of the mesh of the generated 
gear with the cutter. Referring to equation (24) of the 
preceding section on the Design of Gear Teeth (p. 467, 
Vol. 64) we have 





S = Va? + [Csina — VE? — a;?]? 
Equation (24) 
Where S = radius to top of fillet or bottom of active 
profile of gear when meshing with cutter 
a, = radius of base circle of cutter 
a2 = radius of base circle of gear 
C = center distance 
E, = outside radius of cutter 
a = pressure angle 
H = root radius of gear. 


Height of fillet = S — H. 

As a definite example we will take a 6-D.P., 3-in. pitch 
diameter, 20-deg. full-depth form cutter generating a 
6-in. pitch diameter gear, and determine the height of 
the fillet. This gives us the following: 


é¢.¢= 20° 

R, = 1.5000 in. 

R. = 3.0000 in. 

C = 4.5000 in. 

a, — R,cosa = 1.4095 in. 
dg = Recosa = 2.8190 in. 


E, = 1.7083 in. 

H = 2.7917 in. 
S = V (2.8190)? + [4.500 x 0.34202 _ 

— \/(1.7083)? — 1.4095)?]? = 2.8768 in. 
Height of fillet = 2.8768 — 2.7917 = 0.0851 in. 

If this fillet extends into the active profile of the gear 
when meshing with its mating gear, interference will 
take place. This can be determined by calculating the 
radius to the bottom of the active profile of the gear 
when meshing with its mating gear, and comparing this 
radius with that to the top of the fillet. Thus if the 
foregoing 6-in. pitch diameter gear were to mesh with 
another of the same size, we would have the following: 





ae= 2 

R 3.0000 in. 
Rs. = 3.0000 in. 
C = 6.0000 in. 
a, = 2.8190 in. 
az = 2.8190 in. 
E, = 3.1667 in. 





S = V (2.8190)? + [6.000 x 0.34202 
— \/ (3.1667)? — (2.8190)?]? = 2.8843 in. 
In this example, the bottom of the active profile is 
0.0075 in. above the top of the fillet so that it just avoids 
interference. 


All of the foregoing has been based on a sharp corner 
at the tip of the tooth of the cutter. Actually these 
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corners are broken with a small radius or bevel to re- 
move the sharp corner. This radius is kept as small as 
possible. The effect of it is to increase the height of 
the fillet at the root of the gear tooth an amount some- 
what less than the radius or bevel. This can be included 
in the calculation of the height of the fillet when neces- 
sary with sufficient accuracy by reducing the figure used 
for the outside radius of the cutter by an amount equal 
to this radius or bevel. 

It is possible to reduce the extent of the radial flanks 
on these cutters by carrying the cutting profile further 
out on the involute profile, but this in turn will result 
in a higher fillet on the generated gears because of the 
higher pressure angle at which they would then be gen- 
erated. These characteristics of pinion-shaped cutters 
limit their most effective use to gears of relatively fine 
pitches and small diameters. 





An Old Jib Crane 


By MILton WRIGHT 


HE crane shown in the illustration herewith is at 

least fifty, and probably more nearly eighty, years 
old. It was built and erected on the spot where it now 
stands, to serve a large lathe which has long since been 
relegated to the scrap pile. 

The crane is still in excellent condition, however, and 
is used whenever it becomes necessary to handle heavy 
weights to and from the storage space. The upright 
member is pivoted upon well-greased gudgeons at top 

















An old crane, still in service 


and bottom, so that the jib with its maximum load of 
six tons can be swung without difficulty. 

The gear A, with its pinion and crank, is used to 
transverse the trolley through the medium of an end- 
less chain running over the winch barrel B, idlers at the 
inner end of the jib, and a large sheave at the outer 
end. Bars of round-section iron, secured to the tim- 
bers of the jib, form the track upon which the grooved 
wheels of the trolley travel. 

In the days when it was built, this crane represented 
the acme of devices for handling heavy weights within 
a restricted area, and its more than a half-century of 
almost continuous service in a building adjacent to a 
modern factory equipped with the last word in power- 
operated material-handling machinery, is evidence of 
the mechanical ingenuity and ability of its designers. 
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Fig. 7—Wooden crates with compartments to protect 
unwieldy forgings of soft metal 


The Air-Cooled 
Radial “Wasp” 


By ELLSwortTH SHELDON 


New England Editor, American Machinist 


Main sections of crankcases are drop-forged 


AIN sections of the crankcases for “Wasp” 

engines are made of two identical drop-forgings 

of Duralumin, the two parts being made, in fact, 
in the same set of drop dies. The only point of differ- 
ence between the finished halves is that upon the front 
half there is a boss to form a bearing for an intermediate 
shaft, whereupon the rear half no such bearing is re- 
quired. To save the not inconsiderable cost of the second 
set of dies that would otherwise be necessary, the two 
halves are made identical and the unwanted boss is re- 
moved from the rear half by a milling operation. 

To forestall possible injury to these large and some- 
what unwieldy parts in transportation from operation to 
operation through the shop, they are carried in wooden 
containers, one of which may be seen in Fig. 7 at the 
head of this article, first as two separate pieces and later 
as a single unit in each compartment. They are not 
taken out except as they are handled to and from the 
machines in which the operations are performed. This 
system of handling in wooden containers is applied to all 
parts that are made of soft metal, including the pistons. 

As may be seen in Fig. 8 (which, however, shows an 
operation considerably farther along in the sequence ) the 
two halves of the main-section join along a plane that 
bisects all of the peripheral openings in which the engine 
cylinders are to be located. The actual contact, one-half 
to another, is between the ends of the triangular bosses 
that divide the cylinder openings. ‘The first machining 
operation (except the removal of the boss in one of 
the halves, as before mentioned ) is to face the triangular 
bosses, for which purpose the forging is gripped, ioint- 
face outward, in a 3-jawed lathe chuck. The facing is 
done with a single-point tool held in the toolpost of the 
lathe. The central hole for the main bearing is also 
bored at this setting. 





The second article. The third will appear in an early issue. 


When removed from the lathe chuck, the work is 
placed, joint-face down, on a large cast-iron lapping 
plate and the face is lapped to a very smooth finish 
with Clover lapping compound. The junction at this 
point, like those at which all sections of the crankcase 
come together, must be proof against hot oil. 

For the next operation, the half-section is placed, joint- 
face down, on the table of a Bullard vertical turret lathe, 
where the center hole is finished-bored to receive a steel 
lining ring that is to support the outer race of the main 
roller bearing. At the same setting, the large-diameter 
flange is faced and recess-bored to receive the narrow 

















Fig. 8—The halves of the section are located in proper 
relation to each other by three or four slightly tapered 
and pointed pins, provided with cross-handles for con- 
venicnce in handling, pushed into a_ corresponding 
number of bolt holes to hold the parts for line-reaming 
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Fig. 9—Steel lining rings, shrunk into the bores of the main section to sustain the constant hammering of the 

pistons when the engine is in service, are bored to size to fit the outer races of the main roller bearings. Fig. 10— 

The section is held on the rotatable indexing plate of a special fixture to locate it for boring the nine openings in 
the periphery, in which the barrels of the cylinders are to be secured 


projecting shoulder of the flange of the front section. 
This is the “snap” fit mentioned in the previous article. 

With one minor difference, the operation is the same 
on both halves of the main section. The center holes 
are both bored to the same gage and the flanges are 
faced to the same distance from the central joint, but in 
making the recess-bore for the snap fit of the joining 
section, it is made to size in one half and left undersize 
in the other for a purpose that will become apparent. 

Omitting detailed consideration of the many drilling 
operations, some of which are performed with the aid 
of reversible jigs that apply equally to this and the join- 
ing section that is to be bolted to it, we will take up the 
sequence of boring and facing the nine peripheral bosses 
to which the cylinders are to be bolted, for which an 
unusual fixture is provided. 

One of the drilling jigs locates the nine holes in the 
triangular-shaped bosses of the joint-face to receive the 
bolts that join the halves of the section together into a 
unit, and these holes are the locating points in a milling 
operation preliminary to facing and boring the cylinder- 
attaching bosses. These holes are equidistantly spaced 
and are therefore 40 deg. apart. 

The preliminary operation is to mill off the stock from 
the angular bosses so that the lathe fixture employed for 
the final facing will be relieved of unnecessary strain. 
Two studs set into a bar that goes in the central T-slot 
in the table of a No. 3 Milwaukee milling machine, are 
just the right distance apart to enter any two of the 
nine holes included by a 120-deg. angle. With the part 
set upon these two studs, the face of the boss will there- 
fore be parallel with the travel of the table, and the work 
needs only to be clamped in order to smooth off the boss 
with a large face-mill. 

The operation is performed consecutively upon the 
nine faces, the two halves being handled separately. As 
each face is milled, it is necessary only to lift the part 
off of the studs and to turn it forward 40 deg. to the 
next position. Once the table of the machine is located 
to mill the face to the proper distance from the center, 


the setting need not be disturbed until the entire lot has 
heen finished in this respect. 

Following the milling operation, the steel lining rings 
are put into the central bores. The Duralumin forgings 
are heated to 375 deg. F. in an electric oven, the steel 
rings are set in place and the forgings are allowed to cool. 
Additional security is provided by putting three steel 
dowels radially through each ring into the boss of the 
forging. The purpose of the steel lining rings in the 
bores is to protect the comparatively soft metal of the 
forging from the incessant hammering of the pistons, 
transmitted through the crankshaft, when the engine is 
in service. 

The two halves of the section are now ready to become 
one unit, and will be handled as such through subsequent 
operations, until it is necessary to take it apart in order 














Fig. 11—At the same setting, single-point tools (held in 

the small turret of the cross-slide) face off the bosses 

smoothly and at an accurate radial distance from the 

center of the section. These surfaces are afterwards 
scraped to form oil-tight joints 
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to assemble the crankshaft and connecting rods. The 
line-reaming operation—which is the one shown by Fig. 
8—is done under a sensitive, radial drilling machine with- 
out fixtures. 

The halves are placed together in proper relation and 
four long, slightly tapered and pointed pins AA, Fig. 8, 
are put into a corresponding number of bolt holes in the 
periphery to maintain the relation as the work proceeds. 
The line reamer is then run through any convenient one 
of the remaining holes, and the temporary holding bolt 
B is immediately put in and secured by its nut. The 
other eight holes are line reamed and bolted up consec- 
utively, removing the tapered pins as the work advances, 
until the two halves have become one piece. 

For the next operation, a circular plate of cast iron 
having a flange and a projecting shoulder of steel— 
being in respect to diameter and shape of its surface, a 
duplicate of the rabbeted flange of the front section—is 
secured to the table of a boring mill, and is accurately 
trued by means of a sensitive indicator. The section is 
set upon this shoulder and flange as shown in Rig. 9, 
the recess bore that was finished to size in one of the 
halves fitting over the shoulder. A light sizing cut is run 
through both of the steel lining rings at this setting, and 
the recess-bore in the half that is now uppermost is fin- 
nished to size. This operation insures that all concentric 
bores—two for the main bearings and the two recess- 
bores of the joining flanges—shall be accurately concen- 
tric, since all of them have in effect been finished at one 
setting. 

The next major operation is boring and facing the 
bosses for the cylinders. Two views, Fig. 10 and 11, 
are shown of the set-up, which is in a Lodge & Shipley 
lathe provided with a turret slide. The main body of the 
fixture is in effect a 90-deg. angle plate, though its base 
is circular in shape to correspond with the faceplate of 
the lathe to which it is fitted. On the inner face of the 
horizontally projecting limb of the angle, is mounted a 
nine-position indexing plate, the locking pin for which 
may be seen in Fig. 11 below the plate. 

The indexing plate is rotatable around a stud that is 
secured in the base of the fixture. Midway of the length 
of this stud, which is thus at a right angle to the plane 
of rotation of the lathe, there is a steel-bushed hole, 
coinciding with the center line of the lathe, to act as a 
guide for the pilots of the boring bars. The section to 
be machined is clamped to the indexing plate, and by it 
may be rotated around its own center, while being 
clamped in any one of the nine positions necessary to 
bring the peripheral bosses outward successively. 

When the lathe is set in motion, the section revolves 
about an axis that passes diametrically through it. This 
axis is coincident at all times with the plane of the annu- 
lar joint-face and with the projected center line of the 
cylinder to be attached to the boss that is for the moment 
outermost. The rough boring is done with multiple tools 
in a boring head carried on a bar, and the finish-boring 
is done with the usual double-end cutter held in a bar. 
Sizes are important, and are finished to gage. The 


facing is done with single-point tools held in the tool- 
post of the lathe, and the surface is afterward scraped, 
since it must form an oil-tight joint with the flange of the 


cylinder. 


Seen and Heard 


By Joun R. Goprrey 





Casehardened journals — 
Shrinkage 


() i of our difficulties in all kinds of industry is 
that we stick too closely at home. It would be 
better if we played a bit more in our enighbors’ 
dooryards. I frequently find a device heralded as being 
new, that has been in use in other industries for years. 
How much time and exercise of gray matter might be 
saved if we knew what had been done before, is a matter 
of conjecture. 

Since bearings are a vital part of any machine, the 
experience of the builders of the Franklin car may be of 
interest. This is the only passenger-car engine having 
a casehardened crankshaft. The Mack truck is also the 
only truck having such a crankshaft. The results se- 
cured may start machine designers to thinking about 
bearings in their own products. 

The Franklin casehardened shaft was first put out in 
1921. None came back for regrinding until four years 
later, in 1925, when four were reground. Five came 
back in 1926 and only four this year, although a much 
larger number are now in use. 

The question is, would casehardened journals give 
better service in machinery than the unhardened alloy- 
steels now being used? Or is the increased use of ball 
and roller bearings eliminating the plain bearing in ma- 
chinery? Those who have had experience with case- 
hardened metal as a bearing surface, know its good 
qualities. Has it still a place in general machinery? 


* * * * 


Unless one has had some experience with shrink fits 
he is very likely to get into trouble when he tries making 
one for the first time. One of my friends does consider- 
able heat-treating but had not been mixed up with the 
shrinkage game. One day a friend sent in a very heavy 
ring with a hole about 9 in. in diameter and 10 in. long. 
With it was a shaft on which the ring was to be shrunk. 
On measuring the two diameters he found that the shaft 
was 7; in. larger than the hole. 

So he called up the friend and told him the allowance 
was altogether too much. Under protest, the friend told 
him to cut this in half—or 45 in.—but no more, as this 
was a heavy duty job. 

Even this looked too much to the heat-treater but he 
went ahead, heated the ring and slipped it on. Imagine 
his astonishment to find the ring loose on the shaft after 
it had cooled! 

A little study convinced him that the excessive shrink- 
age had stressed the ring beyond the elastic limit of the 
material and permanently enlarged the ring. He in- 
structed the makers to allow from nine to ten thousandths 
for shrinkage and he had no further trouble. It takes 
only a little shrinkage to do a good job. Too much allow- 
ance may upset the whole apple cart. 
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Fig. 1—Electrical or magnetic laboratory. 
Magnetic tests of different kinds are made on 
various grades of sheet steel 


Studying Steel in the Laboratory 


Fig. 3—An unusual apparatus in a steel labor- 
q | 


atory for determining the amount of oxygen, 
hydrogen and nitrogen in steels 
3 


sereeeue 


7 
—— 





Fig. 2 — Ajax- 
Northrup high-fre- 
quency furnace for 
making small ex- 
perimental melts, so 
as to obtain any 
unusual grade of 
steel for testing 
purposes 


Fig. 4—Heat-treat- 
ing department. 
This division of 
the laboratory is 
fully equipped to 
conduct experimen- 
tal heat-treatment 
of steels. It has 
electrical furnaces, 
pyrometers, light 
signals and quench- 
ing tanks 
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Photographs by cour- 
tesy of the Central 
Alloy Steel Corpora 
tion, Massillon, Ohio 


Fig. 5—Small electric test-fur- 
nace and a Charpy impact test- 
ing-machine. Testing the tough- 
ness of steels by using a 
notched-bar test specimen is 
done on this machine. Tests 
can be made at different tem- 
peratures 


Fig. 6—Olsen testing machine 
equipped for high-temperature 
work. The specimens are sur- 
rounded by electric heating coils 
and can be heated to any desired 
temperature before pulling, or 
while under stress. In this way 
the effect of heat on the 
strength of steels can be def- 
initely determined 








Fig. 7—Machines for bending and 
vibratory tests, as well as tests for 
alternating tension and compression 
stresses. There are also two cold- 
bending machines in this group 

Fig. 8—Torsion machine, in which the 
specimen is gripped in chucks at each 
end and twisted the desired amount, 
or until failure. The beam shows the 
resistance of the piece against twisting 





428 


A Modern 


Enameling 
Installation 


Fig. 1—An end view ot the electric 
oven for Durant bodies This oven 
is one of four electric enameling 
evens installed at the plant of the 
Durant Motor Co., Oakland, Calif., 
consisting of two three-compart- 
ment body ovens, one for Star 
bodies and one for Durant bodies. 
one chassis oven, and one “parts” 
oven. The total connected load is 
approximately 2,100 kilowatts. The 
Durant oven holds 20 bodies 


Electric 


Photographs by Courtesy of the 
General Electric Co. 
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Fig. 2—One end of the Star body oven is shown at the 
right. This oven is similar to the Durant oven but it will 
hold 25 bodies. Each of the three compartments of the 
ovens are divided into two independently controlled tem- 
perature zones, making a total of six. The operating 
temperature is automatically controlled and maintained at 
from 250 to 300 deg. F. Each compartment is of the 
tunnel conveyor type and is 250 ft. long 
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Fig. 4—The control equipment 
for one of the compartments of 
the Star body oven. This equip- 
ment is of the recording tem- 
perature control type 
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Fig. 3—The discharge end of the “parts” oven. This 
oven is used for enameling the sheet metal parts of both 
makes of cars, including hoods and fenders. It is of the 
continuous conveyor type, the parts being hooked on the 
conveyor and dipped two successive times after which 
they are discharged. The time required is about 24 hours 
and the temperature is automatically controlled at 450 
deg. F. by means of relays, contactors and thermocouples. 
The heating elements of the ovens are of nickel-chromium 
ribbon, suitably insulated. 
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Book Reviews 


AMERICAN Arrcrart Directory. First Edition. 176 
pages, 9x12 in. Published by the Aviation Pub- 
lishing Corporation, New York. Price, cloth, $5; 
paper, $3. 


O THE best of our knowledge, this book is the first 

geographically arranged compilation of the aircraft 
industry in America. It includes both the personnel and 
commercial flying activities. It is both interesting and 
illuminating to note that in spite of our supposed back- 
wardness in aviation, even in 1926, before the present 
wave of popular interest was developed by Col. Lind- 
bergh and others, there were 433 commercial air service 
and transport companies that carried 387,852 passengers, 
transpotted 792,678 |b. of freight, trained more than 
1,200 students and kept 1,144 airplanes in service. These 
figures, it must be remembered, do not include military 
operations of any sort. 

To the air pilot, this volume is what the Blue Book 
is to the automobilist. Five hundred landing fields are 
described, and in most instances maps show their loca- 
tion with regard to various towns and cities and how 
they are reached. In some cases detail maps show the 
pilot the exact size of the field and the direction of the 
prevailing wind. Nearly all of the 85 large halftone 
illustrations are taken from the air, showing the pilot 
how the field will appear to him as he approaches it. In 
addition to commercial aviation, the directory also shows 
governmental activities and personnel and includes a list 
of American Aces of the World War. There is also a 
complete list of recognized airplane and balloon records. 





Patents. Wuat A Business Executive SHOULD 
Know Asout Patents. By Roger Sherman Hoar, 
M.A., LL.B. Two hundred thirty-two pages, 65x 
8} in., cloth board covers, indexed. Published by 
the Ronald Press Co., New York. Price $4.50. 


S THE author states in the preface, this book is in- 
tended to be a treatise on patent tactics plus a trans- 
lation into plain English of enough patent law to enable 
the business executive to understand his attorney and so 
co-operate with him. Its object is debunking, since it 
explodes many of the popular fallacies associated with 
this branch of law; for instance, that a patent gives the 
owner the right to manufacture his own device. On the 
contrary it merely prevents others from making it, and 
may in fact be an infringement on many earlier and more 
basic ones. 

Starting off with answers to the questions what is 
a patent and what may be patentable, the author next 
discusses the important distinction between a_ patent 
dominating a subsequent device and a device anticipating 
a patent. He gives many examples of misunderstanding 
on this score by executives. The key chapter is the one 
on patent office tactics. In it are revealed the fine points 
of the game between lawyer on one hand and examiner 
on the other. It is evident that the executive can be of 
considerable assistance to his attorney provided he under- 
stands this byplay. 

The highly technical subject of interferences is also 
described, as is the general one of infringement. The 


chapter on protection of an invention is replete with ex- 
amples of how the neglect of small details has often lost 
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a patent. Other highly practical sections include advice 
on the selection of an attorney, legal forms, conduct of 
searches, the interpretation of legal patent language into 
simple terms, the organization of a patent department, 
and a chapter on foreign patents. The final chapter sum- 
marizes common misconceptions. The treatment through- 
out is on a common-sense basis such that confidence in 
the author’s statements is engendered. 


DrrectiInG Sates. By H. C. Bonney, vice-president of 
the Ruberoid Co., and published by the Ronald Press 
Co., New York. One hundred and twenty 6x9-in. 
pages ; cloth board covers. Price $3. 


DISSERTATION on sales and advertising writ- 

ten from the point of view of the executive. It 
takes up fundamental factors and gives many concrete 
examples to illustrate the handling of executive sales 
problems. The science of selling and the scientific build- 
ing of efficient sales organizations receives special treat- 
ment in one chapter and is brought out in other parts 
of the book. Another subject that comes in for special 
attention is “The Fundamentals of Advertising,” and 
the relation between selling and advertising effort is 
admirably brought out. 

For the sales manager or other executive whose re- 
sponsibility is building sales results, this book should 
point out some effective means and perhaps clear up some 
defective methods. 


Time AND Motion Stupy. By Stewart M. Lowry, 
Harold B. Maynard and G. J. Stegemertin. Three 
hundred seventy-seven pages, 54x9 in. 67 illustra- 
trations, cloth-board cover. Published by the 
McGraw-Hill Book Co., Inc., New York. Price $4. 


ONSIDERING its economic importance in industry 

and its value as a means of promoting better rela- 
tions between employer and employee, the authors have 
prepared in the volume principles incorporated in a fully- 
developed time-study system, covering in detail the many 
problems that this work involves. Time study as out- 
dined is a practical working system that may be applied 
in any industry, large or small, with the use of simple 
and inexpensive apparatus, to secure quick results under 
normal and practical operating conditions as they actually 
exist, and with the least amount of interference with 
production and with the workers’ mental attitude. ‘The 
volume is designed to fulfill a dual purpose as a text 
book for technical schools and as a handbook for prac- 
tical men and factory executives. While there are some 
points which may not be of particular interest to the 
student, those same points are vitally interesting to the 
man who wishes to actually put in operation a working 
time-study system. 

The book is divided in three parts. The first part 
takes up step by step the method of making a time 
study. For the sake of clearness, an example that is 
representative and comparatively simple, has been traced 
through each step. Attention is called to the analysis 
and classification of skill and effort, and to the leveling 
method of determining standard time values. The second 
part is a complete exposition of the methods of con- 
structing formulas for time-study data, including the 
principles involved, collection and tabulation, formula 
expression, clerical routine, and several formulas for mis- 
cellaneous operations. The third part explains in a gen- 
eral way how to organize and supervise time-study 
formula and wage-payment work. 
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Abstracts of Convention Papers 


The following are abstracts of some of the papers to be pre- 
sented at the conventions of the A.S.S.T., the S.A.E. and the 
A.R.T.F.A. Others will be published in an early issue 


Armco Ingot Iron 


By Rreip L. KENYON 


Research Associate, American Rolling Mills Co. 


RMCO ingot iron is the trade name for commercially 
pure iron produced by the basic open-hearth proc- 
ess. It has now been on the market for a number 

of years and has found a long list of uses. On account 
of its high-degree of purity it has been used in many 
scientific investigations where pure iron, especially in 
large quantities, was required. 

It was in 1911 that the first announcement was made 
before a scientific society that the manufacture of com- 
mercially pure iron in a basic open-hearth furnace had 
been successfully accomplished. Several years ago there 
was considerable discussion on the question of what is 
iron and what is steel, and some contended that any 
ferrous metal of molten origin was “steel”; that “iron” 
was necessarily of plastic origin. This view of the mat- 
ter has long since been discredited. 

The manufacture of Armco ingot iron is carried out 
in the basic open-hearth furnace. The manipulation is 
similar in many respects to that used for making mild 
steel. The main point of difference is that the refining 
operation is carried further in making a heat of ingot 
iron, thus reducing all impurities to the minimum. This 
is accomplished by adding iron ore to the bath, oxidizing 
the silicon, phosphorus and carbon.’ A highly basic slag 
reacts with the products of oxidation, thus effecting their 
complete removal from the bath. 

As the impurities are removed during the refining 
period, the melting point of the metal is raised, and it is 
therefore necessary to operate the furnace at a higher 
temperature when making ingot iron heats than for steel. 

As has been stated, this material is commercially pure 
iron. The manufacturers guarantee a maximum of 0.16 
per cent impurities, considering the elements, carbon, 
manganese, phosphorus, sulphur and silicon. The high 
purity of this material is well substantiated by the fact 
that the Bureau of Standards has chosen it for a “stand- 
ard sample” of ingot iron. A typical analysis of Armco 
ingot iron is as follows: 


Carbon, 0.013 per cent 
Manganese, 0.017 
Phosphorus, 0.005 
Sulphur, 0.025 
Silicon, Trace 
Total, 0.059 


Iron by difference, 99.941 per cent 


Abstract of a paper to be presented at the Ninth Annual Con- 
vention of the A.S.S.T. at Detroit, Sept. 19 to 23. 


Armco ingot iron was developed originally as a rust 
resisting material manufactured into sheets. It. has there- 
fore been widely used wherever sheet metal has had to 
withstand unusual corrosion-promoting conditions. In 
sheet form it has been galvanized for roofing and -siding 
of barns and industrial buildings, and gutters and down- 
spouts on both industrial buildings and residences. It is 
also used for tanks and smokestacks of all kinds. Its 
high purity and freedom from gases made it well suited 
for welding, both as material to be welded and as welding 
rods. Another important field for Armco ingot iron has 
been in the form of sheets for vitreous enameling. 
Thorough degasification of the metal plays an impor- 
tant part here again in minimizing bubbles, blister and 
other enamel defects. ° 

In the form of plates it is used for gas holders, stand- 
pipes and other large tanks. The electrical resistance is 
lower than for mild steel, and it has therefore been used 
for telegraph wire and bond wire for rai! signal circuits 
for railroads. 

In addition to these specific uses of the material in 
various finished forms, its intrinsic purity has made it a 
suitable raw material of various other products. For 
example, some manufacturers of high-grade tool steel use 
Armco ingot iron for melting stock because of its high 
degree of purity and its availability in commercial quan- 
tities. 

Inasmuch as the purity of Armco ingot iron is very 
high it is to be supposed that its physical properties will 
closely approximate those of the element iron. As a 
matter of fact this is actually the case. The specific 
gravity of annealed Armco iron is given as 7.8580, but 
this is increased somewhat by cold rolling. The high 
magnetic permeability and low retentivity of ingot iron 
recommended it for a number of electrical uses such as 
magnet armatures and solenoid plungers where a maxi- 
mum pull must be obtained with a given number of 
ampere turns and a quick release effected when the 
magnetizing force is removed. The best magnetic prop- 
erties are obtained by annealing at a maximum soaking 
temperature of approximately 1,400 deg. F. and slowly 
cooling. 

The melting point of iron-carbon alloys increases with 
decreasing carbon content. As the carbon content of 
Armco ingot iron is only 0.010 to 0.015 per cent it may 
be considered to be pure iron as far as the melting point 
is concerned. The melting point should, therefore, be 
between 1,530 and 1,535 deg. C. 

From tests it was seen that mechanical work has a 
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very important influence on the physical properties. The 
yield point is more than doubled and the percentage 
elongation is more than cut in half by even some 6 or 7 
per cent reduction in cold rolling. The hardness is sim- 
ilarly affected. 

The tensile strength of hot-rolled Armco iron plates 


varied from 43,150 to 48,500 Ib. per sq.in., and the 
elongation in 8 in. was from 22 to 28.2 per cent. For 
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cold-rolled rods the tensile strength reached 63,000 Ib. 
per sq.in., and the maximum elongation in 8 in. was 
10.88 in. (The author gives in considerable detail the 
results of tests to determine the various physical proper- 
ties of Armco ingot iron. Tests were also made to deter- 
mine the resistance to corrosion, and to oxidation at high 
temperatures, with results very favorable to Armco iron 
as compared to mild steel.) 


Carburizing Iron with Hydrogen and Methane 


By W. P. SyKEs 


Metallurgical Engineer, 


N ORDER to control the carbon content of a pro- 

posed series of ternary iron-carbon alloys it seemed 

desirable to supply the carbon by heating the metal in a 
carbon-bearing gas. An atmosphere neutral with respect 
to a given carbon content in the alloy, was another objec- 
tive in order to permit prolonged heating at temperatures 
as high as 1,400 deg. C. 

Temperatures between 700 and 1,400 deg. C. are con- 
veniently attained in a tungsten-wound resistor furnace, 
which must be operated in a non-oxidizing atmosphere. 
Ordinarily, hydrogen is used in such a furnace to prevent 
oxidation of the winding. Hydrogen, however, decar- 
hurizes steel at temperatures above about 1,292 deg. F. 
(700 deg. C.). Methane, on the other hand, is com- 
monly used as a carburizing gas. By using a controlled 
mixture of hydrogen and methane, the latter introduced 
as natural gas, it seemed probable that an atmosphere 
could be produced which would be neutral at a given 
temperature for a steel of given carbon content. At the 
same time the hydrogen would function to protect the 
furnace winding from oxidation. 

Methane, while relatively stable at ordinary tempera- 
tures, decomposes into hydrogen and carbon as the tem- 
perature rises. The reaction is represented by the 
equation: CH,=2 H.+C. The higher the temperature, 
the more complete the decomposition. That is to say, the 
concentration of CH, in equilibrium with He and C be- 
comes smaller as the temperature rises. 

The furnace used in the tests was essentially an alun- 
dum tube wound with tungsten wire and packed in 
floated silica contained in a gas-tight cast-iron box. In 
operation the hydrogen is introduced into the furnace case, 
and by diffusion reaches the interior of the wound tube. 
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To insure a furnace atmosphere of more nearly con- 
stant composition a double extra heavy iron pipe was 
slipped within the alundum furnace tube. The greater 
part of the gas was passed into the rear end of this 
pipe and burned at the open end. Some gas, however, 
passed into the furnace box to protect the tungsten 
winding from oxidation. By this arrangement it was 
possible to maintain an atmosphere of constant com- 
position within fairly close limits at temperatures up to 
1,100 deg. C. As the temperature was raised above 
1,100 deg. C. the furnace atmosphere appeared to suffer 
an increasing loss of carbon. This effect was probably 
due to the increasingly rapid diffusion of carbon through 
the iron wall of the pipe to the hydrogen-rich atmosphere 
outside. By surrounding the pipe with the same gas 
mixture as that passing into it this difficulty might be 
to a large extent eliminated. (The author then dis- 
cusses the tests to determine the neutral atmosphere for 
steels, the decarburizing action of hydrogen on the steel, 
and the influence of water vapor in the gas.) 

The effects of time, temperature and methane concen- 
tration on carburizing rate were studied by heating speci- 
mens of Armco iron under various conditions. At a 
temperature of 760 deg. C., and a saturated concentra- 
tion of methane, an exposure of from one to three hours 
gave a penetration of 0.04 to 0.10 mm., while at a tem- 
perature of 1,100 deg. C. this depth was increased up to 
1.8 mm. in three hours. 

The rate of diffusion of carbon is the important factor 
determining the total depth of penetration. At 1,100 
deg. C. the total depth of penetration after 1 hour is 
noticeably increased by the doubling of the methane con- 
centration. By proper concentrations of methane and 
hydrogen it is possible to carburize uniformly to pre- 
determined carbon content iron blocks 4 in. in thickness. 


Furnace Development in Heat-Treating 
and Forging 


By W. M. HEpBuRN 


Vice-President, Surface Combustion Co. 


T THE Ford Plant, in 1905, the heat-treatment 
consisted of case hardening one or two parts. 
Vehicle springs were heat-treated in a rough way 

in coal-fired furnaces. They were heated to what was 


termed a forging heat, formed, allowed to cool to about 
1,400 deg. F. and quenched in oil. Today a typical 
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6-cylinder car has 190 parts to be heat-treated. Consider- 
ing the number of times each part must be heated in 
order to conform with the prescribed treatment we may 
say that 490 separate steel parts must be handled by the 
furnace equipment for each car. 

An iron casing lined with firebrick and a fire box 
stoked with coal or coke was the means of furnishing 
heat at temperatures judged by the eye of the operator. 
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An indicating pyrometer was used as an adjunct to the 
judgment of the operator. This arrangement sufficed for 
the small-scale production and the character of product 
then existing. The growth of competition demanded a 
high-grade uniform product at minimum cost. This re- 
quired quantity production on a precise schedule and the 
heat machine must therefore take its place as a link in 
the chain of fabrication. 

Principles of combustion have been well established. 
Various equipment has been developed which can gen- 
erate the heat units in any desired form whether that be 
a high degree of radiant heat or in the form of convected 
heat or in fact any combination of these two. The pre- 
dominance of one general type as is the case today is not 
due to the lack of combustion developments but rather to 
the lack of necessity for putting them into service. 

The automatic proportioning equipment is one of the 
mechanical expedients which has proven of particular 
value to the regulation of the rates of combustion. It is 
possible with the present proportioning equipment to 
maintain the qualities of air in gas within limits of 14 
of 1 per cent throughout the entire range of operation. 
This contribution not only materially lessened the flue 
gas losses which were incident to the former manually 
operated two valve controls but it also permitted opera- 
tions that formerly could only be safely done in muffle 
furnaces to be performed in direct fired furnaces due to 
the positive control of the furnace atmospheres. 

From the indicating pyrometer with multi-point switch 
we pass through successive steps, such as the multi-point 
recorder and combination therewith of a manually op- 
erated signalling system between the instrument room 
and furnace operator for the manual regulation of fuel 
feed, to the automatic system. Automatic control of the 
temperature is essential and the time is not distant when 
every heat-treating furnace, large or small, will be so 
equipped. 

In the field of refractories, the need for scientific 
precision is being felt. It is not a question of marketing 
a favorite brand of clay but supplying suitable refrac- 
tories to meet the requirements of the particular alloy 
steels to their respective spheres of utility. The out- 
standing development was the production of silicon car- 
bide refractories because of their high thermal conduc- 
tivity and high rigidity at extreme temperatures. It is 
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appreciated that silicon carbide reftactories are still far 
from being satisfactory, but at the same time, they have 
proven to be well worth while in many instances. Bricks 
made from fused alumina bonded with clay are also a 
comparatively recent development and they are also ap- 
plied to heat-treating furnaces because of high thermal 
conductivity and high rigidity. While they do not oxidize 
like silicon carbide refractories, they spall much more 
readily and are entirely satisfactory for that reason. 

With the ordinary grades of fireclay brick there has 
been a gradual trend toward increased density and higher 
burning temperatures which have made for longer service 
because of less deformation and shrinkage. While such 
gradual changes have not been as striking as some of 
the newer refractories, yet they have manifested them- 
selves in reducing consumption of refractories per unit of 
furnace capacity. 

Insulation has been no small factor in the furnace 
development. The standards of thickness for heat-treat- 
ing furnaces have been steadily increased from the early 
24 in. to 134 in. of today. As the insulating materials 
are improved particularly as regards shrinkage and 
strength at high temperatures, their. application is in- 
creased many fold. Insulating brick are now available 
which will stand up satisfactorily at 2,600 deg. F. Door 
linings and, in fact, the complete lining of some furnaces 
can be constructed entirely of insulating brick. The old 
fallacy of trying to preserve refractories by cooling them 
is exploded. Refractories can be made by the use of the 
proper constituents and temperatures of burning which 
will meet any obligation insulation imposes. The lack of 
insulation can be taken as a point of suspicion on any 
furnace. (The author explains in detail types of fur- 
naces for normalizing, carburizing, forging, and bolt 
heading, and gives cost data on the operation of oil-fired 
and gas-fired furnaces. ) 

In summarizing, we realize that the heat-treating fur- 
nace developments began only 20 years ago. If this 
advance is not rated as surprising at Jeast it can be 
considered as creditable even when compared to its 
speedy contemporaries in the automotive industry. 

Further development involves the combined efforts of 
many factors; refractories, temperature controls, feed 
mechanisms, fuels, atmospheres, alloys, methods of com- 
bustion and metallurgy. 


Design from the Heat-Treating Standpotnt 
By G. M. Eaton 


Molybdenum Corporation of America 


face some of the foundation which the designer 

should have, from the heat-treating standpoint, is 
to discuss a specific problem of design. Almost any 
heat-treated piece could be selected as the basis of this 
analysis, for example, the design and heat-treatment of 
the large gears used in some electric locomotives present 
a problem for the closest possible co-operation between 
the designer and the metallurgist. The goal to be reached 
is a gear with a hard, strong structure which shall have 
a sufficiently true shape. The heat-treatment may warp 
it out of plane, out of circularity, out of cylinder, and 
it may be found to have undergone a permanent shrink- 


Pitz some the clearest way of bringing to the sur- 
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age. How can all these be prevented or at least brought 
closer to complete elimination ? 

Another attractive problem is found in the standard 
heat-treated railway gear. If the bore is muffled during 
the quench, it is sometimes found after the bore is 
properly sized, by boring or grinding, that the press-fit 
allowance is not enough to give sufficient tonnage when 
pressing onto the axle. If this was always the case it 
would seem simple to give the reason, but it is only 
occasionally that this trouble is encountered. 

On the other hand, if the bore is not muffied, the bore 
can be trued only by grinding. This is sometimes incon- 


venient for the customer, and several other questions are 
involved which are hardly germane to this discussion, as 
we only wish to show that the designer and heat-treater 
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must get together to secure the best possible solution of 
the railway gear problem. 

Every heat-treated product carries its own peculiar 
problems which will never be properly solved as long 
as the designer hands to the heat-treater a definitely fixed 
shape of steel and requires of him that he produce certain 
specified physical characteristics. The two men must get 
together and each must carry his analysis clear into the 
field of the other, leaving no debatable ground between. 
Then and then only will our products assume the quality 
which we have a right to expect. 

The product which we have selected for discussion in 
considerable detail is one which has confronted designers 
and heat-treaters far longer than the gears to which 
reference has been made. This choice has been made 
because the problem is very active today, and no one is 
satisfied with the product. The service stresses are 
largely shear stresses, and the author’s study of the 
product has led him to suspect that this particular type 
of shear service requires a radically different heat-treat- 
ment than is required for bending service. We refer 
to heavy helical springs, where it seems essential to crowd 
the maximum carrying capacity into a minimum space. 
This is probably best illustrated by the freight car bolster 
spring. 

There is much literature on the theory of helical 
spring design, and their detail performance under load 
can be determined with great accuracy, but after a while 
they break. We can proceed to calculate by handbook 
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formulas the stresses imposed and we can conduct elab- 
orate research tests to determine the endurance limit 
under torsion, and we arrive at the conclusion that 
theoretically they should not break. This means one or 
both of two things, either the theory is wrong or it is 
incomplete. 

If helical springs fail to perform as laboratory tests 
indicate, it is logical to conclude that we have done some- 
thing to the steel that is harmful, in making the spring or 
else we fail to understand the conditions under which it is 
used. We will assume that the steel in the round rod is 
commercially good because tests made from these straight 
rounds show the results we have learned to expect. (The 
author then gives in considerable detail the results of 
experiments on the heat-treating of spiral springs that 
gave good service and proved that the mechanical diffi- 
culties can only be overcome with the co-operation of the 
metallurgist. ) 

Why the gap between the metallurgist and the me- 
chanical engineer? Why was the writer guilty of design- 
ing helical springs for over thirty years, and calmly 
watching them fail in service without turning a hand to 
attack the problem from the heat-treating standpoint ? 
Let us repeat here that we are not at all satisfied with 
the analysis of the helical spring problem to date and 
we see ahead a very great amount of work that must 
be done before helical springs are as good as we can 
make them with existing knowledge properly applied. 
How can the two professions get together more closely ? 


The Relation of Metallurgy to Production 


By J. M. WaTson 


Metallurgical Engineer, Hupp Motor Car Corporation 


that enter into the design of an automotive part; 

for instance, sharp corners and improper fillets 
may cause the failure of high-duty parts. A sharp 
corner, in a part that is subjected to alternating stresses, 
will lead to fatigue failures due to localizing of the 
stresses and strains that are set up in the quenching 
process. When a piece of steel is quenched, the cooling 
takes place at right angles to the surface. With a sharp 
corner, this results in stresses being set up at right angles 
to each other and failure will very likely take place at 
the corner because the stresses are pulling against each 
other. 

Unequal sections of metal in a part will cause difficulty 
in the heat-treating process. An example of this is the 
mushroom type of gear that has been used sometimes in 
the transmission. It was almost impossible to quench 
this gear without excessive warping and non-uniform 
hardness. The shape was such that there was no way 
to get it into the oil without causing distortion. Due 
to the, difference in mass between the web and the 
stem, there was an arinealing action on the gear from the 
heat retained in the heavy section of the stem. This gave 
non-uniform hardness and was an important factor in 
the distortion. This trouble was overcome by the gear 
and shaft being made separately and assembling after 
heat-treatment. 

The choice of materials is a very important duty to 
the metallurgist. A few years ago the choice of steels 


, NHERE are several important metallurgical factors 
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was limited to the carbon, nickel, and nickel-chromium 
varieties ; all excellent steels but not suitable for every 
purpose. It is only necessary to look at the list of S.A.E. 
standard steels to realize what a large field there now is 
from which to draw. In addition to the earlier varieties 
mentioned, we have chromium, chromium-vanadium, 
manganese, silico-manganese, and the various combina- 
tions of molybdenum. Each type of steel has its spon- 
sors and users, and the varieties can be substituted for 
each other to a certain extent. 

The Iron and Steel Division of the S.A.E. Standards 
Committee has worked long and hard to bring the stand- 
ardization up to the present level. The Division is now 
working on a new method of developing physical-prop- 
erty charts which should be of assistance to the designing 
engineer and give him a more comprehensive idea of the 
working limits of a given steel. 

In experimental designs, the metallurgist should work 
with the engineering department by testing parts, 
assemblies and units, to see that they will meet the re- 
quirements. : 

The physical and chemical inspection of incoming ma- 
terials and parts should be done very carefully, to see 
that the analyses are as specified, and also that the heat- 
treatment has been such that the parts will withstand 
the stresses and shocks to which they will be subjected. 
Tests should be made on the actual part or assembly 
rather than on a test-specimen. 

Another duty of the metallurgical department is to 
keep in contact with the machine-shop to see that the 
parts machine properly, as to both cutting speed and 
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finish. Proper normalizitig and arinealing will save much 
trouble in the machine-shop. 

The heat-treating department should be under the 
strictest supervision of the metallurgist. He should study 
each individual part to see how it can be handled rapidly 
and economically through the furnaces, always keeping 
the idea of quality foremost. With the advent of continu- 
ous-conveyor-type furnaces equipped with automatic 
control of both speed and burners, with recording pyrom- 
eters, signal lights and other refinements, there is little 
excuse for unsatisfactory heat-treating, provided the 
proper temperatures, times and handling: of parts have 
been designated by the metallurgical department. From 
a study of the design of the parts to be heat-treated, the 
metallurgist can work out special fixtures for handling 
them that will cut the heat-treating costs. This is espe- 
cially true in carburizing work, of which certain portions 
need to be hard while success of the part depends on the 
proper toughness of the remaining portions. In ways 
like this the metallurgist surely functions on a production 
basis, and can more than repay the costs of his depart- 
ment by the improvements and savings he can effect. 

Unfortunately, parts of automotive vehicles will some- 
times break, and in such cases the metallurgical depart- 
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ment should be of great value to the company. If the 
part is broken, the cause of failure should be found. It 
may be due to faulty material, poor design, carelessness 
on the part of the owner, or an accident. If it is due 
to the material, the supplier should be informed of the 
trouble he has caused; if it is poor design, the most care- 
ful analysis of the failure and the causes leading up to it 
should be made and a detailed report turned over to the 
engineering department, so the design can be improved. 

Nothing can cause more trouble to a company than the 
use of substitute parts, commonly called “pirate parts.” 
it is one of the hardest things to combat in the auto- 
motive world. So many fiy-by-night stores sell repair 
parts of cars that the pirate-parts business flourishes in 
spite of all that car manufacturers can do. I have seen 
rear-axle shafts made from ordinary cold-rolled steel, 
piston-pins with the case-hardened surface full of cracks, 
and bushings of soft brass in place of the phosphor- 
bronze specified. 

So we see that the metallurgical department has risen 
from its former obscure and barely tolerated position to 
a recognized and‘secure position as a valuable adjunct 
to all other departments and a power for the good name 
of the organization of which it is a part. 


Relation of Time-Study to Labor Budget 


By E. J. FROUNFELKER 


Manufacturing Division, Continental Motors Corporation 


N ATTAINING a predetermined labor-cost, the 

time-study department plays an important role. At 

the Continental Motors Corporation labor costs are 
successfully budgeted within the range of expectancy, 
with the assistance of the time-study department. 

When a customer wants an engine having a perform- 
ance capability different from that of any engine we are 
building, the engine is designed either by the customer’s 
engineers, by our engineers, or as a result of their com- 
bined efforts. After the drawings are approved by the 
engineers, they are turned over to the manufacturing- 
department committee, together with a statement of the 
estimated daily production required. This committee, on 
which is a representative of the time-study department, 
discusses tools, equipment, methods and labor costs, and 
makes comparisons with other models. The labor cost is 
budgeted after careful analysis in which tools, equipment, 
comparison with other models, and the following time- 
elements on every part are considered in the sequence in 
which they are to be performed: 

1. Picking up or handling the piece to be worked. 
Clamping or chucking. 
. Approaching and engaging feed. 
. Cutting time. 
. Disengagement and return of tool. 
6. Unloading and handling. 
7. Allowances for tools, fatigue, and the like. 


The determination of the time needed to perform oper- 
ations 1 to 3 is the result of the experience of the time- 
study men. The cutting time, element 4, is determined 
from charts of speed and feeds. Elements 5 to 7 are 
timed according to the machine and the nature of the 
work. From the consolidation of these elements the 
time per operation is determined, and the total price 
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per piece is set. This rate is then submitted for the ap- 
provals of the management. The time-study department 
issues a routing, showing the sequence of operations and 
the machine equipment as decided upon by the manu- 
facturing committee, to the tool-design department for 
its guidance in designing tools. 

When new parts are to go into production, a meeting 
of the department foremen is called by the superintendent 
to get the fullest co-operation in meeting the budgeted 
prices. These prices are effective immediately after each 
operation has been set up and the work approved by the 
inspection department. A very important function of 
the time-study department then begins. 

The time on each operation is checked to determine 
whether the job is taking longer than the predetermined 
time. When this check shows a greater total time than 
that which was estimated, an elementary study of the job 
is made. In most cases, the time-study man can suggest 
something which will make it possible to perform the 
operation within the specified time. 

Among the observed impediments to production we 
have, primarily, the handling of material. This is a 
consideration which brings about high labor-expense, 
especially when it is remembered that a machine-tool 
which is used on the particular operation may be of 
great value. Therefore, small conveniences such as coun- 
terbalancing devices, tables, chutes, more accessible con- 
trols, and a handier place in which to store the work, 
enable us to get more production per day automatically 
with no more effort on the part of the operator and with 
the same machine-tools. Our time-study men are in- 
structed to watch for these things. Speeds and feeds are 
also checked when the time of the operation is below the 
budget figure. 

This system makes it possible to get production jobs 
on a paying basis in less time than is customary in many 
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plants, because the rate is on the job at the time it starts, 
and this saves thousands of dollars in our launching ex- 
penses. It is also possible to accomplish all this with a 
small force of time-study men. 

Another very decided advantage of this system of 
having the piece price on the job at the time production 
starts is that an incentive is given at once to the operators 
to start work at a rapid rate of speed. This has an 
obvious advantage over the method of waiting until the 
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operation is timed before a price is assigned to an oper- 
ation. 

The fullest co-operation between operators, foremen, 
superintendent, and time-study men is very essential un- 
der this system, and conditions are improved by the sys- 
tem to the point at which we all “talk the same language.” 
Everyone is familiar, on the contrary, with the friction 
that the time-study man usually meets in setting rates 
from observed performance. 


Heat-Treating Methods and Equipment 
for Railroad Shops 


he must necessarily become more proficient at this 

particular phase of his work. It is not to be ex- 
pected that a blacksmith who spends most of his time 
on ordinary locomotive or car repairs will, when he is 
given tools to forge and harden, produce as good results 
as a properly trained heat-treater who devotes his time 
to it exclusively. Nor is it to be hoped that where this 
work is handled by these men there will be any uniform- 
ity of product. It is quite true a tool properly heat- 
treated which will give good service before being re- 
turned to the toolroom pays for the cost-of proper heat- 
treating several times over. It is also true that where 
the work is centralized and the heat-treatment is to be 
changed for any reason it requires a minimum of ex- 
pense to accomplish the change. 

The first essential for successful heat-treatment of 
tools is the proper selection of steels. The next essen- 
tial is that the carbon content be known, so that the 
proper quenching and drawing temperatures may be 
judged. These being known the forging is the first item 
in the treatment. It is essential in forging that the blanks 
he preheated sufficiently to take out the strain before 
being placed in the forging furnace. They should then 
be heated back sufficiently from the end to not above 
1,700 deg. F., or an orange heat, care being taken to see 
that the heating is not done too rapidly, and also that 
the heat has penetrated throughout the steel. Soaking, 
however, after the tools have reached the proper heat 
is as bad as not heating sufficiently. They then should 
he forged as rapidly as possible, finishing the forging at a 
dark-red heat with light blows in order to secure the 
utmost refinement of grain. The tools should then be 
reheated to approximately 1,450 deg. F., or a bright 
cherry, to take out working strains and allowed to cool. 
This should be done preferably in lime. 

For hardening, the tools should be reheated to at least 
300 or 400 deg. F. by placing on top of the furnace or 
hot plate, and then placed in a semi-muffle furnace with 
a reducing flame, and heated to between 1,425 and 1,475 
deg. F., according to the carbon content and size, the 
lower figure usually being the most desirable for chisels 
and similar tools. These can be heated in a lead bath, 
which can be held to the exact temperature desired and 
will eliminate oxidation. The tools are now quenched 
as rapidly as possible in order to prevent any scale ac- 
cumulation. 

For equipment for the central point any type of semi- 
muffle furnace or lead bath will give good results, and 
should be equipped with pyrometers which should be 
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checked frequently. The quenching tank should be of 
sufficient size so that the temperature will not rise too 
much, as this gives an uneven hardening. Some form of 
cooling system can be installed for larger stations, con- 
sisting of water in coils or a jacket around the tank, or 
air to agitate the water, or any combination of the same. 

The same conditions that make for centralized manu- 
facture of carbon tools are even more imperative for the 
proper manufacture of high-speed tools, and these should 
be centralized at as few points as possible, as the in- 
creased life and efficiency of well treated tools more 
than offsets any difficulties which might occur due to this 
practice. 

High-speed tools should be heated thoroughly before 
being placed in the forging fire. The fire should be free 
from excess air and have a deep bed of coke. The tools 
should be heated thoroughly on the end to be forged to a 
temperature of 2,000 deg. F., or a light yellow, and 
forged rapidly. If eooled below 1,600 deg. F., or a dark 
orange, before forging is complete, they should be placed 
hack in the fire and reheated. The tools should not be 
heated farther back than is necessary to shape them, but 
far enough so that no work will be done on any portion 
below a bright cherry. After the forging is complete the 
tool should be normalized, that is, brought to 1,400 deg. F. 
and then cooled in the furnace or in dry lime or ashes. 

For hardening, the tools should be heated thoroughly, 
by heating slowly to about 1,600 deg. F. and then bring- 
ing rapidly to 2,350 deg. F., or a bright white heat, and 
held there until the nose sweats freely. They are then 
cooled in a dry air blast or quenched in oil. The tools 
should then be drawn, preferably in a lead bath at 1,075 
to 1,100 deg. F., which increases their life, reduces break- 
age, and relieves hardening strains. This should take 
about a half hour at the required temperature. 

The preferred type of equipment for a central point 
is a double-deck furnace, semi-muffle type, with the waste 
gases from the high heat utilized in the pre-heat cham- 
ber. A similar lead bath can be used to the one used for 
the carbon tools. If oil is used for quenching, a suitable 
tank with cooling arrangement must be installed, and 
if air is used a separator should be used in the line 
immediately adjacent so that dry air is assured. 

All special tools, whether carbon, alloy, or high-speed 
steel should be manufactured at one central point. Heat- 
treatment, of course, is according to limits laid down and 
worked out to best advantage in the various shops. For 
this purpose the double-deck furnace is admirable, and 
costs less than two furnaces, one for pre-heat and one for 
high heat. However, where the carbon tools are in ex- 
cess, one furnace should be provided for lower heats and 
one for higher heats. 
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26 Per Cent of Equipment 
Is Individually Driven 


An analysis of the recent counts made in 
sixteen divisions of the metal working field 
to show the position of individual drive 





machinery in service in sixteen main divisions of 

the metal-working industries. A summary of these 
studies was published on page 759, Vol. 66, of the 
American Machinist. Further analysis of the counts is 
made here with reference to “individual” and “line” 
drive of the machines in service. 

Taking the total count of equipment in service in the 
sixteen divisions as a whole, it is found that approxi- 
mately 26 per cent, or 246,500, of the total 937,500 ma- 
chines are motor driven. This leaves approximately 
691,000 metal-working machines of the various types 
that are driven by means of the lineshaft or by means 
of the group drive. 

No count was made to show the division between com- 
paratively new equipment as to individual drive and that 
which had been in service for some length of time. An 
estimate can be made, however, using the age totals 
shown on the original counts. These age totals pointed 
out that approximately 414,000 of the 937,500 total 
machines have seen ten years or more of service. 

As shown on the chart below, by the shaded portion 


CO mastine have been made of the metal-working 


of the bars, development »f individual drive has taken 
place rather unevenly as between industrial divisions. 
The electrical machinery division leads, as would be ex- 
pected. Here the individual drive figures at 78 per cent 
of the machine units in the division. The railroad repair 
shops are second, with 51 per cent, and the pumping 
machinery division third, with 34 per cent. These divi- 
sions do not line up as important as each other, however, 
where total numbers of machines are referred to, the 
electrical machinery division being the larger. 

From the standpoint of numbers of units, the elec- 
trical manufacturers again lead, with the “other ma- 
chinery, equipment and job shop” division second, and 
the railroad repair shops third. 

It can be assumed that the total figure of 26 per cent 
will hold fairly well for the balance of the metal-work- 
ing industries that have not been included in these counts. 
The estimated total of 1,200,000 metal-working machines 
in all of these industries therefore contains approxi- 
mately 312,000 metal-working machines that are operated 
by means of individual drive and 888,000 machines that 
are “line” driven at the present time. 


























THE EXTENT OF INDIVIDUAL MOTORIZATION 
OF METAL WoRKING MACHINERY 
IN 16 DIVISIONS OF THE METAL WORKING INDUSTRIES 
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Receiving Personal Mail in the Shop 


The following narrative is a “case” presentation of the topic. 
It has been written to involve some of the questions that arise 
in the average shop. For guidance in preparing discussion 
the questions at the foot of the page have been prepared 


66 LMOST had a Bolsheviki riot this 
A morning, Al,” said Ed as he edged 
over towards a second cup of cof- 
fee at the Foreman’s Club smoker. ‘‘And 
worst of all, I couldn’t do much to quiet it 
down ‘cause I agreed with the men’s argu- 
ment. Don’t know yet what I’ll do about it.” 

“What was the trouble, Ed?” 

“Well, it seems that Jim Blake found a 
letter in the rack that should have been de- 
livered to him a week ago. It was from an 
old friend who was passing through town 
and wanted to see him, but didn’t know his 
home address. Jim says it meant a lot to 
him to have seen the friend and he ‘raised 
old Ned’ about it. Several of the other men 
backed him up and put in a kick, as they had 
had similar experiences.” 

“I’ve heard some complaints on the shop 
mail myself, Ed. Let’s have the details.”’ 

“You know, Al, how Judson, the office 
manager, has always tried to keep the men 
from having mail addressed to the shop. 
Well, it can’t be done, Al. All of the men 
occasionally get letters from parties that 
don’t know their home address. Maybe 
only from a salesman, or an invitation to 
join a club, but the men like to receive them 
promptly, just the same. Then sometimes 
an old shopmate sends a card from another 


city, and he seldom has the home address. 

“TI knew there was trouble brewing, Al, 
when Judson had that mail rack put up at 
the entrance. The men don’t get letters at 
the plant often, you know, and they don’t 
bother to look over the rack going in or out 
of the shop. Then when someone tells them 
there’s been a letter there for a week wait- 
ing for them, they ‘go up in the air.’ ”’ 

“T think you’re dead right, Ed. Looks to 
me as if Judson is demoralizing a lot of the 
good work of the personnel department by 
trying to save a little office time. Why 
shouldn’t the workmen’s personal mail be 
turned over to the foremen or department 
clerks for distribution as soon as it comes in? 
It wouldn’t take but a few minutes a day, 
and it certainly would make the man feel 
good to think the foreman was watching out 
for his personal interests while on the job. 
If a man got to having his mail sent regu- 
larly to the shop, the foreman could head 
him off easily.” 

‘“*That’s what I think, Al, but we can’t in- 
terfere with what the main office is doing.” 

‘Sure we can, Ed. Let’s bring it up at the 
next meeting of the Foreman’s Club, and 
watch Williams head for the G. M.’s office 
when he reads what the ‘boys have to say in 
the minutes of the meeting.” 


Were the men justified in their complaint? 
Should the Foreman or Personnel Department handle the workmen's mail? 


Is good will better than money saved? 


All foremen are urged to discuss these questions. Acceptable letters 
will be paid for. The discussion is not limited to foremen, of course 
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Discussion of Earlier Topics 


Tool Sales in the Shop 


HERE are many advantages both to the men and 

the shop in this tool selling plan. A workman who 
is going about borrowing tools is wasting time. If two 
or more are using the tools time is being wasted on the 
jobs. A workman who cares does not like to loan his 
tools. Borrowing of tools encourages gossiping and 
slovenly habits. Any time and effort expended by thc 
management to provide the tools is far more than re- 
paid by the added productiveness and improved morale 
of the shop. A successful tool sales department has been 
in operation for several years at the plant of the Ameri- 
can Tool Works Co. Calipers, scales, depth gages, 
thickness gages, scribers, etc., 


The idea that tools cost money has to be well under- 
stood before tools get a proper chance. Budgeting in the 
small shop with a variety of work is hardly possible, but 
a close check can be kept on tool costs by investigating 
breakages and undue wear of tools. 

—T. Ger, Foreman, England 


Consulting the Foreman on Tool Design 


© FOREMAN should need to be consulted on tool 

4 “and fixture design. It-is he who should originate 
the matter. He should be far-sighted enough to see the 
necessity for new equipment, aggressive enough to have 
it made, and capable enough to dictate how to make it. 
What is more natural in view 








are in charge of the supervisor [= 
of training who delivers them 
at any time to the men of the 


i'THE -NEXT:-TOPIC 


of his greater familiarity with 
the requirements, the work, 
the machines, the routing, the 





shop. The firm pays for the | 
tools and the man in charge 
settles with the auditor, this 
being a running cash account | 
sometimes in several payments. |} 
On the day after pay day he | 
sees the men who have tool ac- | 
counts. This ‘causes less | 
trouble than taking the amount 
out of their wages. They pay 
5 per cent abovescost price. A 
list of the names of men who 
purchase tools is left with the | 
paymaster, so that those who | 
might leave must come square | 


charged on 
alone? 


depended upon? 





Learning the Value of 
Deferred Judgment 


ADVANCE QUESTIONS 
Should an employee ever be dis- 


circumstantial 


In all human relations particularly, 
and in many questions of equipment 
and methods, isn't “deferred judgment” 
rather than “snap judgment” to be 


a - — “ 


methods of handling? His 
general shop experience and 
knowledge of mechanical 
processing should show him 
how an operation can best be 
performed. The collaborating 
designer, then, is secondary, 
and of value chiefly in working 
out the details and putting 
them on paper. The design 
will carry the weight of the 
foreman’s experience, and he 
will be responsible for its cor- 
rectness and obliged to make it 
work. This last obligation of 


evidence 








before leaving. The result of 

following this tool sales plan has been that many of the 
men have their own micrometers in sets, and many fine 
tools and tool boxes that they would not have had other- 
wise. The sales for 1926 amounted to $2,400, on which 


a saving of about $600 was made for the men. 
—R. E. Brair. 


Applying the Budget to Small Tools 


NYTHING that will help a workman on piecework 

to realize that tools cost money is a step in the right 
direction. Applying the budget to small tools should 
help in this respect if not carried so far that it will tie 
up production. 

It certainly does not pay to smash more drills or 
milling cutters on a job to get it out quickly than 
that job is actually worth. Very often one sees valuable 
tools broken by unintelligent hurry on the part of the 
workman who, however, feels quite serene about it be- 
cause there are more in the stores. Many a time I have 
had to have a heart-to-heart talk with some of our “speed 
merchants” showing them the actual cost of the tools 
so lightheartedly misused, and explaining that saving a 
few seconds per piece on a batch of one hundred pieces 
and ruining a costly tool in the process was not exactly 


economical. 


the foreman is a very pertinent 
point and may mean the difference between success and 
failure. Really good designers are rare. The com- 
bination of technical education and shop experience so 
necessary to capable designing is found in only a few 
of them. This state of affairs makes it doubly desirable 
that the foreman assume the leadership. Few operatives 
today are fixtures at their particular jobs. They come 
and go and are often shifted around to suit shop needs. 
Nor do many of them have the capability or take suff- 
cient interest in even their own work, let alone 
mechanical principles, to pass intelligent judgment on 
the design of tools and fixtures. The workman should 
not approve the design. —Wwn. C. Lanpis. 


OST persons find it rather difficult to please more 
than one master, and judging from my experience 
I find that tool designers are no exception to this rule. 
The designer's problems are one thing and the foreman’s 
problems are another. Where there is divided authority, 
there is usually a lack of true co-operation, and a tend- 
ency to shirk responsibility. If a job is out of the 
ordinary, or, to be done in an unusual manner, I think 
it is well to consult with the foreman. But as a matter 
of sound principle I believe the tool designing should be 
left up to the department created for that purpose. 
—H. Morcan Ke voce, Chief Draftsman. 
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Using Makeshift Tools 


N TAKING charge of a plant, I found that my 

predecessor had made jigs and fixtures as cheaply as 
possible in order to produce the parts in these tools and 
make a showing. I found that very little hardened steel 
had been used, and in most cases work was located by 
cast-iron locators. These tools answered the purpose on 
a limited number of parts, but soon after taking charge 
of the plant I found myself facing the difficulty of re- 
building all of the tools. We also suffered a heavy scrap 
loss. All of this could have been avoided had the proper 
tools been made in the beginning. If production work is 
of a temporary nature or only a few pieces to be made, 
I believe money can be saved by using makeshift tools, 


but on regular production, I do not believe it pays. 
—FRrank M. Gray. 


N TOOLING up for production jobs there are several 
outstanding factors to be considered, namely, the quan- 
tity required, the quality demanded, and the delivery 
dates to be met. In preparing for jobs where large 
production schedules are to be met, the cost of new 
equipment will necessarily be high, and the installation 
will consume a lot of time. If there is keen competition 
in regard to delivery it is sometimes necessary to resort 
to makeshift methods in order to get started. Regardless 
of the size of the production, or whether modern or 
makeshift methods are used, men of Ed’s caliber are 
valuable assets to the shop. The best plans sometimes 
go astray, and it is a source of great embarrassment 

when a firm falls down on its promise to a customer. 
—Joun J. Cray. 


Abolishing Private “Mikes” 


ILLIAMS may have made a wise move when he 

abolished private “mikes,” if his firm would be 
persuaded to purchase enough new “mikes” for the use 
of the men. But looking at the situation from another 
angle, will ordinary men take as good care of company 
tools as of their own? Would it not be a good plan to 
have the men buy their own “mikes” and have them 
checked as often as deemed necessary ? 

This arrangement would satisfy the operator that he 
was using his personal tools, of which he is proud. He 
would also be using the same tools all the time, which 
has its effect. If this plan is carried out consistently the 
toolroom foreman will be protected, the production 
foreman will lower his scrap percentage, and the super- 


intendent will be satisfied with the whole situation. 
—A. H. VocEL. 


T IS evident that Bill Howard had not used that par- 

ticular pair of “mikes” very recently on close work. 
Something was also lax in the inspection department, or 
a new man would not have been permitted to finish 
more than a few pieces before they were inspected. A 
few minutes spent on inspection while the parts were in 
process would hav saved several hours of salvaging. 

The plan of abolishing the private “mike” and allow- 
ing the use only of tools furnished from the toolroom 
would avoid errors of this nature, but it is doubtful if 
this is the best method of improving the situation. Many 
mechanics form a sentimental attachment for their tools, 


which helps to make them better workmen. All privately 
owned measuring instruments might be checked peri- 
odically. This would not only insure all tools being up 
to standard, but would stimulate a man’s pride in the 


ownership of tools which he can trust. 
—P. H. Wuite. 


S LONG as private “mikes” are in use Bill should 

really be blamed for the oversize pins, because a 
good mechanic knows that “mikes” will have to be 
checked occasionally. Williams is right, however, that 
all chances of error should be eliminated as far as pos- 
sible. Furthermore, the investment in “mikes” would 
be small compared with the cost of all other tools 
furnished by the shop. 

As far as posting the men is concerned, they could be 
given a chart of rules the minute they are hired. To 
make the mechanic preserve these one side might have 
some useful data, perhaps decimal equivalents or some- 
thing of that sort. It would also be a good plan to print 


these rules on the back of time cards. 
—J. C. P. Bone. 


Keeping Down the Work in Process 


KDUCING the work in process will necessitate the 
the use of follow-up men to keep the work running 
steadily, especially if there has previously been-a large 
stock ahead of all operations, as there will be a lack of 
system readily discernible that will not be corrected for 
quite a while. The determining of the economic points 
can be readily made by the head of the planning de- 
partment, as he is watching the process of work from 
department to department. The time-study man can 
give very good advice, but he isn’t in a position to de- 

termine the economic points of the entire job. 
—LL. C. THomas. 


Looking Beyond the Department 


N COMMENTING upon Ed not consulting the plan- 
ning department about modifying the design of those 
body castings the Big Boss placed his finger on one of 
the points that makes for plant efficiency, namely, inter- 
departmental co-operation. Co-operation between all de- 
partments is of extreme importance, particularly between 
the engineering department and the machine shop. Co- 
operation between these two departments will effect modi- 
fication in design with a resulting saving in the tool bill, 
whereby machining operations may be either simplified 
or eliminated. Co-operation between Ed’s department 
and the planning department would also have insured 
that the idle machines were given work to do to assist 

in lightening the pressure in some other department. 
—James C. Harper, England. 


HE boss was right in looking for things going wrong, 

but carried to the extreme this attitude—without a 
compensating appreciation for things well done—defeats 
its object and serves to discourage the foreman. Certainly 
the foreman should interest himself in design, but about 
costs, how can he talk when in the majority of cases, 
any information as to what his firms products cost is 
considered sacred and must be kept in the office? If the 
foremen were better informed as to the expenses charged 
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to their shop, especially those separate from their pro- 
ductive wages, they might be able to suggest economies, 
to the advantage of all concerned. There is a good open- 
ing here for a wider outlook on the part of executives. 
—T. H. Harcrave, England. 


Solving the Vacation Problem 


EN working every day should at least have a week’s 

vacation in a year. When a man works day in and 
day out, without knowing he will receive a vacation, he 
will soon lose interest in his work, and in this way causes 
the production to move more slowly. The vacation bonus 
would solve this problem, because the man would be on 
time every morning and be on the job every day, in 
working for the reward of a half-day vacation. He has 
something to look forward to and will work hard to get 
‘'t. Vacations are practical in every shop because a vaca- 
tion to a man is putting new life into him. When he 
returns from his vacation he will take new interest in 
his work, and the production will move more rapidly, 
and will be better. —M. V. Dumire. 


HE goal of a great many shop workers is a job with 

a vacation. but it is a hard matter to put over any 
kind of a bonus with a certain minority of workers, who 
need a lot of convincing, or are selfish enough to think 
only of themselves. However, the majority are usually 
hearty backers of welfare schemes for workers, and to 
me the idea of instituting a vacation bonus plan for 
shop workers looks to be another step toward deserved 
rewards for faithful workers, and should have every- 
body’s unfailing support. —Oscar W. Cooper. 


HOPMEN who are on an hourly rate are worthy of 

some vacation without going into their own pockets 
too deeply. But what might work out well in one plant 
might not fit into another. In a time bonus giving earned 
days for a certain period of perfect time, I don't think 
that being late should always affect the plan, as many 
times the man is not to blame for this on account of 
traveling conditions. Another plan which might work 
well is one in which every one employed is considered in 
ratio to his position and years of service, those on salary 
receiving bonus credit, and those on hourly rating a com- 


pensation in vacation time. 
—W. C. Hivwiarp, Chief Draftsman. 


Refusing to Be a Doormat 


HIS letter is not from a foreman or a superintend- 

ent—just a stenographer in the superintendent’s 
office. Nevertheless, I have plenty of opportunity to hear 
both sides of an argument, as well as some of the re- 
marks made by the foremen before the suprintendent 
arrives, and later the superintendent’s comments. 

In the first place, the superintendent has someone 
higher to whom he must answer. Often the things he 
is calling the foreman about are just what someone else 
has called him on the carpet for. Even though he thinks 
the foreman is right, he takes the opposite stand in order 
to get the foreman’s viewpoint, and probably then uses 
the same argument to win over the general manager. 

My superintendent does not want a foreman to agree 


with him on all points, he wants him to stand back of his 
men and be fair. He knows very well that the company 
is making money when the workers are well satisfied, 
conscientious and willing to work. He knows that a 
foreman who is not fair with his men, cannot be square 
with his boss. —G. M. ANDERSON. 


N MY opinion the M. M. didn't get away with any- 
thing. The fact that he stood there and raved about 
conditions that existed with absolutely no attempt to de- 
termine the cause first, certainly displays bad judgment 
and lack of executive ability. Such a slave driving type 
of leader is more of a nuisauwce than an aid, anyway. It 
would probably not be long before the management dis- 
covered the condition and either corrected it, or dis- 
posed of the M. M. I'll give Osborne credit, he showed 
a sizeable bit of self control. He might have lost his 
temper, and the result of an argument under those con- 
ditions can readily he imagined. Osborne explained the 

cause and that was sufficient to settle the matter. 
—Epwin |. Yacow. 


F AN employee is unjustly critical of his superiors, he 

may be requested to resign. I[f an employer is un 
justly critical, the solution is not so simple. But here is 
one way in which a solution has been reached. 

Saturday is usually “clean-up day” at the plant, so at 
11 o'clock, while the productive labor is preparing for a 
clean start on Monday, a meeting is called in the direc 
tor’s room. This gathering includes all foremen, depart 
ment heads, the superintendent, and a_ representative 
from each department, elected by the men. Each weekly 
meeting is presided over by a different man just as a 
matter of impartiality. Shop problems are discussed, and 
suggestions are made with a truly altruistic spirit. The 
most interesting feature of these meetings is the fact 
that regardless of rank each one may openly discuss the 
faults of another. These clean-up meetings have proven 
a success in several cases. The superintendent is sure 
of his ground before making accusations, and the fore- 
men seem more considerate of their men, each knowing 
that any injustice will reach those higher up. 

—Roy E. Pererson, Draftsman. 


The New Man in the Shop 


SUALLY it is well to have a second man stay with 
the new man for a time, until the foreman is sure 
he will do. This course tends to give the stranger more 
confidence. Too often a new employee becomes dis- 
couraged. He feels out of place, being unused to the 
surroundings, and his fellow workers, and at first may 
experience difficulty finding himself. A man of the shop, 
sticking by him, will often be able to dissuade the un 
familiar employee from quitting, literally cheering him 
up by pointing out the more intricate and unknown opera- 
tions on a machine and explaining the finer points. On 
the other hand, by letting the newcomer familiarize him- 
self better with the shop, by first assigning minor tasks, 
the foreman can often gain an insight into the man’s 
character, temperament and abilities, enabling him to 
gage whether he will do for the more important responsi- 
bility, the job for which he was primarily selected. 
—Frank V. FAULHABER. 
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Ideas from Practical Men 








The department, “Ideas from Practical Men,” is devoted 
to the exchange of information on methods useful to the 
machinery industries. Its scope includes all divisions of 
the metal-working industry, from drafting room to ship- 


ping platform. Descriptions of methods or devices that 
have proved their value are carefully considered, and 
those published are paid for. The rates are from a mini- 
mum of five dollars upwards, depending upon their merit 
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Protection for Planer Ways 
By H. L. WHEELER 


Unprotected planer ways collect a lot of dust and grit, 
especially when they are idle over long periods. The 
grit gets ground into the ways and damages the machine 
if it is not removed. 

A very cheap and simple means of providing protec- 
tion is by making board covers as shown in the sketch. 
Two small wooden V-blocks to fit the ways are attached 
at the ends of each board. The length of the boards 
should be sufficient to cover the exposed portion of the 
ways when the platen is flush with one end of the bed. 
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Cheap protector for planer Ways 
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They are used principally over the week end or when 
the planer is shut down for a long time. The operator 
runs the platen to the end of the bed and puts the boards 
in place, thus assuring complete protection from injury 
by dust and grit or from anything striking the ways. 





Milling in the Lathe 
By E. W. HEInrIcHus 


Asientos Aguas, Mexico 


Recently we had to make some clamps to hold the 
hammer cylinder on a No. 50 Ingersoll-Rand drill-steel 
sharpener. The clamps were to be as shown at 4 in the 
sketch. 

Our shop is equipped only for making emergency re- 
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Improvised rig for milling in a lathe 


pairs to the machinery used in a mine located in a 
sparsely-populated part of Mexico. The tools comprise 
a 24-in. lathe, a drill press and a grinding stand. For 
the job in hand we used the lathe as a milling machine, 
the work being held in a makeshift chuck, or vise, B, 
made from a piece of 6-in. channel iron and attached to 
the baseplate of the compound rest. A block of iron 
placed between the vise and the baseplate, raised the work 
so that it was as close as possible to the cutter bar. 

The work was held by screws threaded through the 
legs of the channel iron, while a bolt passing through the 
web and into that part of the taper attachment operating 
in the cross-slide, served the double purpose of support- 
ing the rear end of the vise, and of preventing the work 
from shifting endwise under pressure of the feed. The 
cutter bar was made from a piece of 2;-in. cold-rolled 
shafting slotted to hold fly cutters of 4-in. square high- 
speed steel. The methods of mounting the vise, the work 
and the cutter bar are shown in the sketch and need no 
further explanation. 





Dimensioning Drawings 
By Frank C. Hupson 


Everyone seems to admit that errors, or misunder- 
standings, cost us millions of dollars every year. Any- 
thing that may prevent mistakes is worth looking into. 
One source of possible error is in idmensioning draw- 
ings. And there is much difference of opinion as to 
how the tolerances should be stated. 

Regardless of whether unilateral or bilateral tolerances 
are used, they should be so stated as to be easily 
understandable—to register in the mind of the workman 
in the way that will be most apt to get the desired 
result in the finished piece. Perhaps the most com- 
mon method of stating a dimension is as follows: 


+ 0.002 
— 0.000 
lateral tolerance. If it is for bilateral tolerance it may 
be written 3.000 + 0.001. Nearly all inspectors agree 
that the average man seems to aim for the main dimen- 
sion. This makes it the maximum dimension for a 
shaft and the minimum dimension for a hole when uni- 
lateral tolerance is used. This is probably perfectly 
natural since it plays safe in both cases. But it tends 
to give the minimum clearance, when the mean clearance 
was aimed at, and frequently makes a closer fit than 
was desired. Yet it may not be feasible to change the 
tolerance because it would pass work with too big a 
clearance. 

There is another method of dimensioning drawings 
that some engineers feel tends to obviate this difficulty, 
particularly when the main dimension is not an even 


3.000 assuming it to be for a hole with uni- 
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This method gives both the high and low limit, 
the main dimension and the tolerance. 
4.2495 
4.2500 


figure. 
instead of 


The dimensions are given as follows: in. or 


tap in. While in the latter case the even figure 3 


might stand out in the mind of the workman, this is 
not so true in other cases, as in the first instance. 

This method of dimensioning drawings seems to have 
several advantages. Are there any valid objections? 


————— SS ——————— 


A Clamp for the Drill Press—Discussion 
By J. H. Harrison 


In an article under the title given above, on page 745, 
Vol. 66, of the American Machinist, S. B. Richey de- 
scribes a clamp which I think is susceptible to some 
improvement. 

The accompanying sketch represents a clamp that per- 
mits of wider application and greater range of adjustment 
than the one de- 
scribed by Mr. 
Richey. Since 
the work is 
placed under the 
end opposite the 
screw, the clamp 
can be used in 
places where it 
would be impos- 
sible to use his 
clamp. The 
clamp is attached 
to the table of the 
drill press by a 
long stud and two 
nuts and washers. Its height can be controlled by adjust- 
ment of the nuts, and by placing a block under the screw, 
if necessary. The fact that the screw is on*the opposite 
side of the stud from the work, makes the clamp usable 
where a boss, or projection, would interfere in the use of 
Mr. Richey’s clamp. 

oe 


Fixture for Milling a Cam Slot of 
Constantly Increasing Radius 





Clamp having a wide range 
of adjustment 








By Hersert Brown 


The piece of work lying on the table of the mill- 
ing machine in the foreground of the accompanying 
illustration, is a cam for a special cloth-cutting ma- 
chine known to the trade as a “pinker.” Its movement 
in the machine is a partial rotation, forward and hack, 
about a center the relative location of which is indicated 
by the bore to be seen at a considerable distance to one 
side of the physical center of the casting; hence the 
cam-slot is of constantly increasing radius. The slot is 
cored in the casting and is machined to finish on both 
sides in the fixture here shown. 

The fixture comprises three main parts: a_ base 
clamped to the table of the milling machine, and having 
no movement relative to it; a sliding member, gibbed 
to the base and sliding freely in a direction parallel to 
the table; and a rotary table mounted to turn freely 
upon the sliding member. The periphery of that part of 
the rotary table below the chip-guard 4 is cut as a worm- 
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wheel, with which meshes a worm upon a short trans- 
verse shaft that is carried in bearings on the sliding 
member. The handwheel B, through reducing gears, 
rotates the worm, and since all parts are mounted upon 
the sliding member, they all move together as one part 

The auxiliary part C is clamped to the table of the 
milling machine, its purpose being to apply power to any 
movement that can be made by hand at the handwheel. 
Its mechanism is driven by the regular universal-jointed 
shaft of the milling machine, to which it is easily con- 
nected, and it contains gears and clutches to start, stop 
and reverse the movement. The final gear of the en- 
closed train is splined to the shaft D, which is thus 
turned by it, but remains free to follow the endwise 
movement of the slide. 

The inner end of the shaft D takes a bearing in a 
bracket upon the end of the sliding member, and to it is 
keyed one of a pair of small miter gears, the other one 
of which the shaft with the worm. It should 
readily be seen that by means of the controlling lever 
the rotary table of the fixture may be caused to turn in 
either direction at will of the operator, without in any 
way restraining the freedom of its endwise movement. 

The central stud of the rotary table fits the bore of the 
work-piece, and is splined so that the latter may be 
keyed to it. Screw-stops in the upper surface of the 
rotary table serve to clamp the work-piece in position so 
that the key is required merely to locate the piece, the 


is on 

















Rotary fixture for milling a cam slot 


screw-stops sustaining any thrust imposed by the cutter. 
After the work-piece has been secured, a master-cam 

a duplicate of the one to be cut—is placed over it on the 
same stud, being also located by a key. 

The longitudinal and transverse movements of the 
milling machine table are employed only in the first set- 
up, being thereafter locked against further movement 
The elevating screw of the machine is used to 
raise and lower the knee when changing work-pieces 
on the fixture. The essential feature of the set-up is 
to make sure that the center line of the vertical milling 
spindle shall be in line with the center of rotation of the 
rotary table, in a direction parallel with the movement 
of the slide. 

In the spindle is an end milling cutter of a diameter 
equal to the desired width of slot, and on the shank of 
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the cutter is a hardened steel roller to fit the slot of the 
master-cam. The knee of the milling machine, with the 
work in place on the fixture, is raised until the cutter 
reaches the cam to be milled, at which time the guide 
roller has partly entered the slot of the master-cam, and 
the spindle is set in motion. 

Continuing the upward movement of the knee, the cut- 
ter cuts its way through the cored slot of the work piece, 
and when it has passed clear through, a movement of the 
control lever E starts the rotary movement in the direc- 
tion indicated to the operator by the position of the work- 
piece. It may be fed either way with equal facility. As 
the work slowly revolves, the radius of the slot is auto- 
matically adjusted to the fixed position of the cutter by 
the endwise movement of the slide, impelled by the 
master-cam bearing upon the roller above the cutter. 

The cut can be started at either end of the slot and 
is finished when it reaches the opposite end. One pass 
of the cutter would suffice to finish the cam—since the 
cut is taken on both sides of the slot simultaneously— 
were it not for the inevitable wear of the cutter, for 
which reason two operations are made. The diameter 
of the finishing cutter must, of course, remain equal to 
the desired width of slot, and the limits are such that 
but one grinding can be allowed. By using two cutters, 
the second one encounters no scale. 


—— 


A Home-Made Milling Device 
By B. J. STERN 


As a part of our regular production, it was necessary 
to mill a slot in each of thousands of castings such as 
shown at 4 in the illustration. The castings were ma- 
chined where indicated by the finish marks, and three 
holes were drilled in each of them. 

Since all our milling machines were tied up on other 
parts, we made the device shown. The headstock from 
a small lathe was mounted on the base B. At the oppo- 
site end of the base was mounted the column C carrying 
the knee D and the bracket E. The knee can be raised 
and lowered by means of the rack and pinion shown, 
operation being by means of the lever H. 

In operation, the work is placed on the flat face of the 
knee, being located by pins passing through the holes. 
As the knee is raised, the spring plunger J contacts with 
the work and holds it against the face of the knee while 
the slot is being milled. When the knee is lowered, the 
finished piece is removed by lifting it off of the pins. 
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Schedule Board Helps Planning 
Department 
By Georce H. FELTNER 


The illustration shows a master schedule board that is 
used in connection with the planning of production in a 
plant that manufactures a large variety of standard 
sheet-metal products.- Each product is given a shop 
number and is represented on the board by a number of 
brass checks. When an order for a specified product is 
received, the necessary quantity of checks are removed 
from the master board and are distributed to similar 
boards in the shop departments through which the work 
will be scheduled. For example, if the product ordered 
will require shearing, press work and assembling, a check 
will be placed on the board in each of these three depart- 
ments. The foreman of each department, by observing 
the check on his board, is informed of the proposed order, 
and can make an investigation of the tools and equipment 
required. 

The sales order first is given to the factory manager 
who instructs the planning department to post the sched- 
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Master schedule board for the planning department 


uling checks. The order then goes through the order 
department, and arrives in the shop about ten days later. 
This length of time is sufficient to allow all the tools to 
be gotten in readiness. If the foreman falls down on the 
advance notice, and at the last minute discovers a certain 
piece of equipment needs repair, he is to blame and, 

naturally, has to account for his inat- 

















tention. If a serial number has been 
posted and the order is not received in 
due time, the system acts in the form 
of an investigator since the foreman 
can communicate with the office to 
ascertain why the order has not been 
delivered. This feature is equally valu- 
able in discovering oversights in the or- 



































der department. Still another advan- 
tage is the aid given the foreman in 
knowing how to balance his shop force. 
The posting of a check on his board 
does not signify the quantity of the 
parts to be made since this information 














is available through the order clerk. 
By this system, the foremen of the 














various departments are kept “on their 





Device for milling slots in small parts 


toes” at all times. 
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Terms Relating to Heat-Treatment Operations 
As Adopted by a Joint Committee of the A.S.T.M., S.A.E., and A.S.S.T. 














Heat treatment—An operation or combination of 
operations involving the heating and cooling of a metal 
or of an alloy in the solid state. This operation is for 
the purpose of obtaining certain desirable conditions 
or properties. Heating and cooling for the sole pur- 
pose of mechanical working are excluded from the 
meaning of this definition, 


Quenching—Immersing to cool. The immersion 


may be in liquids, gases or in solids. 
Hardening—Heating and quenching certain iron- 
base alloys from a temperature either within or above 


the critical temperature range. 


Annealing—Annealing is a heating and cooling 


operation of a material in the solid state. Annealing 
usually implies a relatively slow cooling. Annealing 


is a comprehensive term. The purpose of such a heat- 
treatment may be: To remove gases; to remove 
stresses; to induce softness; to alter ductility, tough- 
ness, electrical, magnetic or other physical properties ; 
to refine the crystalline structure. In annealing, the 
temperature of the operation and the rate of cooling 
depend upon the material being heat-treated and the 
purpose of the treatment. Certain specific heat-treat- 
ments that come under the comprehensive term “an- 
nealing” are: Normalizing, spheroidizing, tempering, 
malleablizing, graphitizing. 


Normalizing—Heating iron-base alloys above the 
critical temperature range followed by cooling to below 
that range in still air at ordinary temperature. 


Spheroidizing—Prolonged heating of  iron-base 
alloys at a temperature in the neighborhood of, but 
generally slightly below,,the critical temperature range, 
usually followed by relatively slow cooling. In the 
case of small objects of high carbon steels, the spher- 
oidizing result is achieved more rapidly by prolonged 


heating to temperatures alternately within and slightly. 


below the critical temperature range. The object of 
this heat treatment is to produce a globular condition 
of the carbide. 


Tempering—This operation is also termed drawing. 
this heat-treatment is to produce a globular condition 
to some temperature below the critical temperature 
range followed by any rate of cooling. Although the 
terms “tempering” and “drawing” are almost synony- 
mous as used in commercial practice, the term “tem- 
pering” is preferred. Tempering, meaning the oper- 
ation of hardening followed by reheating, is a usage 
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Fig. 1—The “critical temperature range,” as 
meant in the definitions. In the case of hyper- 
cutectoid steel, it is often desirable to heat above 


the Ac cm. line. In Fig 2 this is shown 
which is illogical and confusing, and should be dis- 
couraged. 


Malleablizing—Malleablizing is a type of annealing 
operation with slow cooling whereby combined carbon 
in white cast iron is transformed to temper carbon, 
and in some cases the carbon is entirely removed from 
the iron. Temper carbon is free carbon in the form 
of rounded nodules made up of an aggregate of 
minute crystals. 


Graphitizing—Graphitizing is a type of annealing 
of cast iron whereby some or all of the combined 
carbon is transformed to free or uncombined carbon. 


Carburizing—This operation, also called cementa- 
tion, is adding carbon to iron-base alloys by heating 
the metal below its melting point in contact with car- 
bonaceous material. The term “carbonizing” used in 
this sense is undesirable, and its use should be dis- 
couraged. 


Case Hardening—This operation consists in car 
burizing and subsequent hardening by suitable heat 
treatment, all or part of the surface portions of a 
piece of iron-base alloy. The.case is that portion of 
a carburized iron-base alloy article in which the carbon 
content has been substantially increased. The core is 
that portion of a carburized iron-base alloy article in 
which the carbon content has not been substantially in- 
creased. The terms “case” and “core” refer to both 
case hardening and carburizing. 


C yaniding—This operation is the surface hardening 
of an iron-base alloy article, or portion of it, by heat 
ing at a suitable temperature in contact with a cyanide 
salt, followed by quenching. 
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Technical Abstracts 








How Foremen Can Help to Prevent 
Accidents 


It would be hard to overestimate the 
importance of the part that must be 
taken by foremen in preventing acci- 
dents. Foremen represent the manage- 
ment of the company, and at the same 
time are looked upon by the workmen 
as leaders. So it is not difficult to 
understand why the example and in- 
fluence of the foremen of a company 
play an important part in inaugurating 
any new movements. If workmen are 
careless, and thus create a hazard to 
themselves and to their fellow workmen, 
the foreman, through his leadership and 
authority, is in the best position to per- 
suade such workmen to use more care. 

The attitude of the foreman toward 
safety rules will largely determine the 
attitude of the workman toward those 
rules. If the foreman takes a personal 
interest in seeing that guards are kept 
in place, the majority of his workmen 
can be expected to assume the same 
helpful attitude. 

From the study made of the causes of 
72 serious accidents, we found that 60 
per cent, or about three out of every 
five injuries to workmen, were due to 
some minor laxity in management or 
minor lack of skill or care on the part 
of a workman. A number of these acci- 
dents could have been prevented by 
more careful supervision of the work 
by the foreman in charge. When a 
foreman puts a man to work, he should 
explain the special hazards involved in 
the work he is to do. A few words of 
advice may prevent a serious injury.— 
D. H. Dixon, Turner Constructor. Aug. 
1927. 


Keeping Up the Equipment That 
Handles the Work 


Few classes of machinery are subject 
to the rough handling and abuse which 
is frequently the lot of material-handling 
equipment. Rapid depreciation and fre- 
quent interruption to production are to 
be expected if adequate provision is not 
made for maintenance. 

Unless there is a regular schedule of 
inspection there is a serious danger that 
the equipment will be “nobody’s busi- 
ness.” Lubrication alone in an average 
factory might keep one or two men busy 
the year around in going from one 
machine to another on a regular weekly 
schedule, oiling the bearings and mak- 
ing small repairs which save break- 
downs and big repair bills later. 

It is good practice to provide bearings 
placed in out-of-the-way locations with 
some one of the modern forms of pres- 
sure lubrication, eliminating the old- 
fashioned grease cups as far as possible. 
With ball bearings lubrication is needed 
not more than three or four times a year. 

Rolls on gravity spiral chutes require 


time to have some one check up on each 
one of them once in a while, but. a bit 
of oil now and then will keep the equip- 
ment in working order and reduce the 
expense of renewal. In the case of con- 
veyors outside the factory the experi- 
enced engineer will change the grade of 
grease or oil when cold weather comes. 

The driving mechanism of the con- 
veyor should be inspected at least once 
a week, cleaned and oiled. Attention 
should be paid to the gears also, they 
should be slushed liberally with heavy 
grease or oil compounds to reduce fric- 
tion. In some cases load due to friction 
may become so great as to blow fuses 
on the motor circuit or even to burn 
out a winding. 

It is good practice to enclose con- 
veyors or other equipment from the ele- 
ments. Painting ts especially important 
with coal conveyors, where the action 
of water forms an acid with the sulphur 
in most soft coal, disintegrating the 
steel wherever it comes in contact with 
it. When rust has started the steel 
should be scraped and protected anew. 

Belt conveyor upkeep is important. 
If the belt is left exposed to the weather, 
it will soon disintegrate. No accumula- 
tions of oil, dirt, water or foreign mat- 
ter should be allowed to collect on the 
surface. The belt should only be oper- 
ated at a speed and load for which it 
was designed. Improper use of belt 
fasteners is one of the commonest 
causes of damage to belts. Some form 
of feeding device has to be used in cases 
where there is danger of overloading 
the belt as with all kinds of granular 
materials. 

Chains present some special main- 
tenance problems. They stretch under 
heavy tension and jump over the tooth 
of a sprocket unless provision is made 
to take up the stretch at the end of the 
conveyor. This will throw the attach- 
ment out of line and might cause seri- 
ous damage for unloading devices. In- 
spection service to prevent serious shut- 
downs is very important. Chains should 
be greased periodically with heavy 
sludge to reduce wear. 

Maintenance men know full well the 
importance of keeping elevator machin- 
ery and equipment in first class condi- 
tion. Especially a definite program for 
oiling and greasing is needed. The 
electrician should check up contacts, no- 
voltage releases, push-button controls, 
breaks, coils, magnets for positive 
operation, at least once in two weeks. 
Elevator cables should be checked up at 
least once a month. Safety devices 
should be adjusted twice a year, thor- 
oughly relieving the strain on the cables 
to see that they will grip the guide. 
Full load tests should be periodically 
carried out. 

A few intricate problems arise in 
maintaining pneumatic conveyors for 
dust and light-weight material. Par- 


ticularly in vacuum systems for remov- 
ing sawdust or other industrial dust, 
it is important that the conveyor pipes 
be kept free from obstructions which are 
especially likely to develop at elbows or 
other sharp bends in the piping. 

Ash conveyors of the steam type, al- 
though obtaining their vacuum from a 
steam jet, may be a source of annoy- 
ance. Ashes are extremely abrasive 
and will soon wear out and cast-iron 
piping, especially at the elbows, unless 
those are properly reinforced with extra 
heavy cast-iron castings or concrete. 

Portable belt and bucket conveyors 
are frequently neglected. They are, 
for example, left out-of-doors; belts 
freeze to pulleys, and when the motor is 
started something has to let go. Main- 
tenance of these portable conveyors 
should not be left to the employees who 
use them, a regular millwright should 
be responsible for seeing that the con- 
veyor is covered and that the rolls, 
bearings, motors, chains, sprockets and 
other parts are regularly lubricated and 
taken care of. 

Hand and floor trucks are another 
class of equipment in which regular 
maintenance will soon show a difference, 
not only in case of handling, but also 
in reducing operating costs. Electrical 
hoists and hand-operated chain or rope 
hoists are another maintenance item 
which should be handled on the same 
principles that apply to more expensive 
equipment. 

The maintenance department should 
keep a complete analysis of repairs, 
maintenance and inspection on all equip- 
ment. Unless material-handling machin- 
ery is kept ready for operation con- 
tinuously and at _ reasonable cost, 
production cannot function as a bal- 
anced unit.—K. D. Hamilton, Factory, 
Sept. 1. 


Views on Material Handling 


According to the results of a contest 
on material handling held recently by 
the Purchases and Stores Division of 
the American Railway Association, the 
purchasing and stores work of the future 
will be more efficient than at present and 
better training, more light on the art 
of buying, increased standardization, 
profit sharing and budgetary control 
are among the things needed to bring 
it about. 

If the making and handling of re- 
quisitions were given the proper atten- 
tion in advance, a large percentage of 
the delays in getting material can be 
eliminated. 

Waste space is evidence of invest- 
ment beyond requirements. If the de- 
livery of material can be so specified 
and followed that material is received 
shortly before it is required, investment 
in stock can be held down. 

It is not necessary to wait until busi- 














September 15, 1927 


ness decreases before reducing labor 
costs. A study should be made at all 
times. Time studies of work is a sure 
way of disclosing waste. When the 
cause is detected the remedy is easily 
found. 

If the store expense were figured sep- 
arately for each store a great deal could 
be done toward reducing costs of oper- 
ation. 

The benefits from ordering stock 
items through standard specifications 
and blueprints are large. In such a case 
the market is extended from coast to 
coast without jeopardizing quality. 

It is physically impossible for any 
storekeeper to keep his stock in order 
if he is cramped for room or denied 
facilities in keeping with modern prac- 
tice. Efficiency is impaired in an in- 
verse ratio to the extent tlat proper 
bins, platforms, racks, ramps, trucks, 
elevators, cranes and other such facili- 
ties are denied. 

Special material not only increases 
the carrying costs, but hinders the store- 
keeper in showing a reasonable per cent 
of disbursement when his monthly bal- 
ance sheet statement is prepared. 

There is no more sure or important 
way to save money than by not spending 
it in the first place. 

To know when to order and when not 
to order is rendered easier by a knowl- 
edge of how the material is to be used. 

The real gold mines are the scrap 
bins. The activities of our reclamation 
plants are proof that much goes into 
scrap that has not served its useful lite. 
—Railway Age, Aug. 13. 





Does the Factory Lighting Star 
Need Hoisting? 


Should higher intensities be estab- 
lished as the standard for factory 
lighting specifications? Those uphold- 
ing the affirmative say that higher in- 
tensities than are now recommended 
have proved economical and entirely 


practical. They say that by raising the 
general standard of recommendations 


a barrier will be removed that is now 
restraining some industrial lighting 
concerns from improving their lighting 
to the point where it will pay the great- 
est dividends. 

It is true that the great majority of 
the factories of the country are still 
poorly lighted, but it is equally true 
that whenever a factory has had ex- 
perience with good lighting it never 
returns to the gloom of the past, but 
usually seeks still greater improvements 
in lighting conditions. It is believed 
by many that if the poorly lighted fac- 
tories, seeing a greater spread between 
their existing iighting conditions and 
those recognized as most desirable, will 
feel a greater urge to get at least a little 
further along the road to better lighting. 

On the other hand, however, there 
are those who feel that even though 
many factories may have already gone 
beyond present standards of industrial 
lighting and found their investment 
profitable, the majority of factories are 
still very poorly lighted and that there- 
fore standards should not be raised until 
a greater percentage of factories have 
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climbed to within reach of the existing 
lighting standards. 

What do you think? Does the in- 
dustrial lighting star need hoisting, or 
is it hanging high enough for the 
present?—J. F. Becker, Electrical 
World, Aug. 27. 


Production Control in Hands 
of Workmen 


The U. S. Axle Co., Pottstown, Pa., 
has found means of minimizing a num- 
ber of control factors which tend to 
raise overhead costs. Here, axle shafts 
are manufactured and carried in stock 
for instant shipment to fit all the vari- 
ous models of some 175 makes of pas- 
senger cars, and about 225 makes of 
trucks and buses. Possibly the most 
important reason why it is possible for 
the company to keep production costs 
well within competitive limits under 
such rather difficult conditions is to be 
found in the fact that the machine tool 
operators are all expert machinists and 
all are paid on piece-rate basis. Be- 
cause of the high type of workmen em- 
ploved and the incentive given by the 
wage-payment plan used it has been 
possible for the management to turn over 
to the workmen a considerable share ot 
the control work. 

Piece rates are set without regard to 
the number of pieces which may be 
ordered, so that if the operators had to 
make new set-ups for each individual 
order, production costs would rise or 
their wages would be low. Fortunately, 
there are few axle shaft designs which 
are entirely unique. They are made 
from the same diameter stock, are of the 
same length, have identical tapers, are 
splined similarly to shafts of other de- 
sign or have some other features which, 
for certain production operations, at 
least, make them the same as shafts 
produced in large quantities. It is this 
fact and the advantage of it taken by 
the workmen which provides produc- 
tion control. 

There may be an order going through 
for several hundred shafts for a popular 
make of car. The operators of the 
various machines on which this order 
will be run check the finished stock to 
see if supplies are low on any designs 
which can be run with this large order. 
The workmen operating the centering 
lathe will pick out all the available 
orders for shafts of the same diameter 
and will run them through as one order. 
The operator of the taper grinding 
machine will accumulate as many others 
as he can for shafts having the same 
taper as the large order he is set up 
for, and other machine operators will 
do the same thing. 

Many of the men have been able to 
so arrange their work that they operate 
as many as four machines simultane- 
ously, all performing different opera- 
tions. Each of the jobs has a piece rate 
which produces a product for a cost 
which is low enough to meet competi- 
tion. If the men wish to cash in on 
two or three separate piece rates in a 
single working period they are perfectly 
at liberty to do so—K. W. Stillman, 


447 


Multiple-operator Arc Welding 
Plants 


The salient points for consideration 
in the choice of a welding plant are: 
Stability of the arc, all-day average 
electrical efficiency, and an easy method 
of regulating the welding current. In- 
itial and upkeep costs, of course, must 
enter into any question of buying, but 
so far as welding plans are con- 
cerned, the importance of performing 
characteristics cannot be overlooked. 

When alternating-current supply is 
available a multiple-welder transformer 
plant, consisting of a main transformer 
of the desired output and a separate 
current regulator for each operator, 
is not only the cheapest but also the 
most efficient and simplest system to 
adopt. It cannot be overstressed, how- 
ever, that with a.c. the welding arc 
is inherently more unstable than with 
d.c., and consequently adequately de- 
signed regulating apparatus must be 
used to counteract effectively incipient 
arc disturbances. 

The current regulator is a most im- 
portant part of the equipment, and what 
is known as an “inductive regulator” 
has lately been developed by the Quasi- 
Are Co. The apparatus is oil-cooled 
and incorporates a multiple winding 
controlled by a movable horizontal knife 
switch. 

To vary the welding current the 
operating blade is lifted by means of 
a handle which is provided with a guide- 
pin fitting exactly in any one of the 
slots set against the stops. It is thus 
impossible to operate the handle unless 
it is lifted first, when the contact blade 
will clear the switch contacts, enabling 
the handle to be moved along to the 
desired stop. 

When several welders are to be sup- 
plied with direct current, it is also re- 
commended that a _  multiple-operator 
d.c. motor generator be used. Such a 
plant has _ slightly lower over-all 
electrical efficiency than separate single- 
welder equipments, but the principle 
reasons for preferring a multiple-oper- 
ator set are as follows: (1) The first 
cost is lower; (2) the plant is simpler 
in detail and more reliable in operation, 
resulting in lower depreciation and 
maintenance costs; (3) it is more adapt- 
able for supplying a number of welders 
operating in a comparatively small 
area; and (4) its no load losses are 
lower. 

In order to lower the working voltage 
(by about one-half) without detriment 
to the welding conditions, while dis- 
pensing with moving parts, a new type 
of reactance has been developed by the 
manufacturers of the inductive regula- 
tor mentioned above, and known as the 
“inductive resistor,” which enables the 
welder to work efficiently with a pres- 
sure of only 45 volts, thereby largely 
minimizing the losses in the regulating 
gear. The inductive resistor consists 
of a special laminated core doubly 
wound with a coil of heavy section 
and has high magnetic permeability.— 
C. H. S. Tupholme, Mechanical World, 
Aug. 12. 
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The Show’s the Thing 


OR the first time in American industrial his- 

tory two big exhibits of industrial equipment 
are being staged simultaneously. It seems a little 
unfortunate that the two could not have been 
combined but the fact that each is large enough 
to fill its respective exhibition hall shows that com- 
bination is out of the question until a bigger hall 
is available in an important city. 

If the visitor enjoys listening to technical ad- 
dresses and discussion while he is resting his feet 
there will be plenty of such entertainment avail- 
able. The Society of Automotive Engineers 
meets in Cleveland and in Detroit while the 
American Society for Steel Treating, the Amer- 
ican Welding Society and the Institute of Metals 
hold conventions in Detroit. In addition a 
Machine Tool Congress will convene in Cleveland 
to consider technical problems. 

But the exhibits will be the center of attractiton 
in both cities, for after all “the show’s the thing,” 
if it is permissible so to misquote Hamlet. 

Machinery of any kind under power has a fas- 
cination for us all that is hard to define but none 
the less potent. To some people the machine is 
a man-made Frankenstein monster that will even- 
tually develop to the point where it will get out 
from under control and destroy its creators and 
their civilization. These people, however, are 
not of the creative type. They are the critics, the 
cynics, the visionaries whose imaginations leap 
to wrong conclusions because they have not the 
sound mental background of a true knowledge of 
economics and industry. 

The man whose life has been spent in metal 
working, who knows tools and lives with machines, 
has a very different understanding of machinery. 
For him the machine has a soul, a personality, 
but an entirely benevolent one. Guided by him, 
or by some less skilled man under his direction, 
the machine accomplishes tasks that would turn a 
modern Merlin green with helpless envy. It does 
without effort things that would have taken his 
father ten times, even a hundred times as long, 
and not only that but it does them better—and 
the same way every time. 


But this is not the whole story. The machine 
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does things that cannot even be attempted by 
hand work. Is it any wonder then that the man 
who knows machines believes in them, relies on 
them, and stands fascinated at the demonstrattion 
of greater achievements by the latest creations of 
the mind of the designer and the skill of the 
builder? 

That-is why “the show’s the thing,” and why 
users and buyers of machinery and other plant 
equipment will congregate at the two big lake 
cities to observe what is new and to decide on 
what to buy for their own use. 


Accidents and Production 


OT SO many years ago it was believed that 

a speeding up of production automatically 

and necessarily increased the number of industrial 

accidents. But, like a number of our old ideas, 

this one seems to have been based on an unsound 

foundation. For, according to a recent report of 

A. W. Berresford, chairman of the investigating 

committee for the American Institute of Electrical 
Engineers, the reverse is true. 

This committee finds that the highest produc- 
tion and the most efficient operation are secured 
only when the losses and costs of industrial 
accidents have been eliminated or brought down 
to an irreducible minimum. The safe factory is 
the efhicient factory, and vice versa, according to 
the report. “The evidence also proves,” the re- 
port continues, “‘that the accident situation in any 
factory can be controlled and that the accident 
Bearing this 
out is the statement that “the rate of production 
per man-hour, for the industrial groups studied, 
was 14.4 per cent higher in 1925 than in 1922. 
The rate of accident frequency per man-hour was 
10.4 per cent lower in 1925 than in 1922.” 

The committee urges that the executives of 
plants having high accident frequency and severity 
should give this phase of their business very care- 
ful study, bearing in mind that a high accident 
rate means a low efficiency in output. It also 
urges that industrial trade associations, engineer- 
ing societies and other agencies concerned with 
the improvement of industrial operation, bring to 
the attention of their members the necessity of 
improvement in safety performance as a vital step 
in the strengthening of their industrial position. 

The investigation quoted points out the fact 
that although much commendable work in accident 
prevention has already been accomplished, much 
remains to be done, and that it is unsafe to relax 
any of the vigilance now being exercised. 
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Kearney & Trecker “Mil-Waukee-Mil” 
Production-Type Milling Machine 


PRODUCTION-TYPE milling 
machine, designated as the “ Mil- 
Waukee-Mil” has been brought out 
by the Kearney & Trecker Corpora- 
tion, Milwaukee, Wis. The machine 
is furnished in two models; the Sim- 
plex having a single spindle, and the 
Duplex arranged with two spindles. 
A front and rear view of the Simplex 
is illustrated in Figs. 1 and 2 respec- 
tively, and in Fig. 3 is shown the 
Duplex model. An outstanding fea- 
ture of the machine is the adaptation 
of the unit system, arranged so that 
it can be built with standard units to 
meet a wide range of requirements. 
The machine may be ordered with 
only such units as are necessary for 
any particular milling operation. 
Starting with the plain machine, hav- 
ing but one set of pick-off gears, it 
can be built up by units until it be- 
comes completely automatic in opera- 
tion having a combination of an in- 
termittent table feed, a power rapid 
traverse, and a spindle start and stop 
control, as well as quick-change feed- 
and speed-gear boxes. Other features 
include a double housing for the 
spindle block, a double overarm sup- 


port for the arbor, Timken roller 
bearings throughout the drive and the 
main spindle, a planer type table, 
automatic flooded lubrication, and a 
completely closed motor-in-bed drive. 
The units operating the feed drive, 
the gear boxes, the pumps, and other 
members are attached interchange- 
ably to the bed, so that the top is left 
clear to permit the mounting of stand- 
ard or special heads as may be re- 
quired. The bed contains two large 
reservoirs, one for the lubrication 
system, and the other for the cutting 
compound. Channels are provided on 
the top of the bed, so that the cut- 
ting compound can drain into the 
reservoir. 

The work table is 14 in. in width; 
in. in length; and its thickness is 
53 in. The table has several oval- 
shaped holes through it to decrease 
its weight. 

A power table-feed of 48 in. is pro- 
vided. The table ways in the bed 
are 42 in. in length and the table is 
sufficiently long so that it cannot un- 
cover the ways at either end. The 
height of the table from the floor is 
32 inches. 


Q? 


The semi-steel block, carrying the 
spindle and the double overarms, has 
a vertical adjustment of 124 in. The 
total cross adjustment of the spindle 
block and housing is 8 in. Both hori- 
zontal and vertical movements 
controlled by screws having njcrom- 
eter dials. 

The spindle drive is through spiral 
bevel gearing. The back end of the 
spindle is fitted with a heavy flywheel 
completely covered by a guard. The 
spindle has the National standard 
flange end with non-sticking taper, 
recently adopted by milling machine 
manufacturers. 

Two double overarms, clamped in 
the spindle block, are used to support 
the arbor. The overarms are laced 
together by triangular supports to 
give positive alignment to the arbor. 
The arbor supports have adjustable 
bronze bushings to compensate for 
wear. The design of the outer arbor 
support and its connection to the arm 
brace is arranged so that when the 
head is adjusted crosswise the arbor 
bearing and the harness retain their 
proper relation to the arbor and the 
cutters without change. The distance 
from the face of the spindle to the 
inner face of the arm brace is 19-in. 
minimum, and 324-in, maximum. 

\ selection of four different ranges 
of speeds is available, namely 15 to 
20 to 200 r.p.m.; 30 to 


are 


150 r.p.m. ; 























Figs. 1 and 2—Kearney & Trecker “Mil-Waukee- Mil” 


Production-Type Milling Machine 
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300 r.p.m.; or 60 to 500 r.p.m. Each 
of the ranges provides twelve speeds, 
secured with six pairs of pick-off 
gears having a 10 to 1 ratio. Unless 
otherwise specified the machine is 
equipped with the 20 to 200-r.p.m. 
speed range. 

A selection of two feed ranges is 
available, either 4 to 20 in. per min., 
or 1 to 40 in. per min. Each range 
has 18 feeds secured with various 
combinations of 9 pick-off gears. The 
machine will be equipped with the 
4- to 20-in. range unless otherwise 
specified. 

Operation of the machine is con- 
trolled through three control levers 
centrally located and convenient to 
the operating position. Two trip dogs 
located at the front of the table dis- 
engage the power feed at either end 
of the stroke. A third dog can be 
located to trip the power rapid- 
traverse when approaching the work 
just before engaging the cutting feed. 

The control lever for starting and 
stopping the spindle has no connection 
with the power rapid-traverse drive, 
therefore, the rapid traverse may be 
used for returning the table or run- 
ning the work up to the cutter while 
the spindle is idle. 

Lubrication is automatically con- 
trolled from a central filling station 
at the front of the bed. A geared 
pump delivers oil from a reservoir 
in the bed and distributes it to all 

















Fig. 4—Quick-feed change box applied to the machine 


parts of the mechanism except the 
motor bearings, the idler pulley and 
the thrust and radial bearings on the 
ends of the table screw. A glass- 
covered oil-flow indicator enables the 
operator to see that the lubrication 
system is properly working. 

A compartment is provided in the 
bed for a 15-hp. electric motor. The 
motor is accessible from the side and 
from the back of the machine through 
ventilated, hinged doors. The power 
is carried from the motor by means 
of a 5-in. belt to a 16-in. driving pul- 

















Fig. 3—Front view 


of the Duplex machine 


ley operating at 600 rpm. A belt 
drive can be furnished if desired. 

The driving pulley for the motor- 
equipped machine has arms in the 
form of a fan. The pulley guard at 
the rear of the bed has a louver to 
allow for circulation of the air. 

When the machine is arranged for 
belt drive, a different style of hinged 
door covers the motor compartment 
and provides a storage chamber for 
tools. 

The Duplex machine is identical in 
construction to the Simplex except 
that the bed is extended beyond the 
table ways for carrying the second or 
left-hand head. Both spindle blocks 
on the Duplex carry double overarms 
slightly shorter than those on the 
Simplex machine. Two arbor sup- 
ports, one for each pair of overarms, 
and two lacing brackets for bolting 
the two pairs of arms rigidly together, 
are furnished. The distances be- 
tween the spindle faces are 134-in. 
minimum and 294-in. maximum. 

To either the Simplex or the Du- 
plex machines can be added the fol- 
lowing interchangeable units: a com- 
plete set of pick-off speed gears; a 
complete set of pick-off feed gears; 
a quick-change speed-gear box; a 
quick-change feed-gear box ; an auto- 
matic feed control; an automatic 
spindle start and stop control; and a 
spindle reverse. 

The quick-change speed-gear box 
has a three-lever control, sliding-gear 
transmission with direct reading plate, 
providing 18 changes of speeds from 
15 to 300 r.p.m. in 20 to 1 ratio. 
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The quick-change, feed-gear box is 
attached to the right side of the bed, 
in back of the table, as shown in 
Fig. 4. As in the feed box, it is of 
the sliding-gear transmission type 
with three control levers and a direct 
reading plate. All shafts are multiple 
splined and are mounted on Timken 
roller bearings. The gears are made 
of the alloy steel, heat-treated and 
hardened. The quick-change feed- 
gear box provides 18 changes of feed 
with a range of 4 to 20 in. per min., 
or 1 to 40 in. per min. as specified. 

The mechanism providing auto- 
matic feed control is a unit by itself so 
that it can be ordered only when de- 
sired. The control is in the form of 
a drum, accessible through the large 
door opening in the bed. 

When a spindle reverse is applied, 


the horizontal drive shaft is fitted 
with bevel gears and the reverse 
clutch so that the spindle can be run 
in either direction. 

Two sheet-metal pans fitting on 
each side of the table to catch any 
coolant that may not have been dis- 
charged within the bed itself, are 
furnished. They can be removed 
from the machine when it is desired 
to remove the chips from the bed 
pockets. These pans are not shown 
in the illustrations. 

The net weights of the machines 
are 8,000 Ib. for the simplex and 10,- 
700 for the Duplex. The standard 
equipment includes; one-direction 
spindles, double overarm supports to 
each spindle, two arbor supports, 
draw-in arbor bolts, elevating cranks 
and necessary wrenches. 


i, 





Niles No. 25 Heavy-Duty Radial Drill 


Be SUPPLEMENT its No. 19 
medium pattern Right Line radial 
drill, the Niles Tool Works Co., Divi- 
sion of the Niles-Bement-Pond Co., 
Hamilton, Ohio, is placing on the 
market a heavy-duty radial drill, to be 
known as the No. 25 Right Line. 
The machine is of the plain radial 
type, driven by a direct-current vari- 
able-speed motor. The drilling radius 
is 6 ft. in the machine illustrated, but 
drills will also be built in 7-ft. and 
8-ft. arm lengths. Drives may also 
be obtained by constant-speed motors. 

All speed changes are embodied in 
the head, and these changes are ob- 
tained through selective sliding gears 
shifted by ball socket levers. The 
entire spindle drive, including the arm 
shaft, is mounted on ball and roller 
bearings and sliding gears on multiple 
spline shaft with integral kevs. There 
is a 100 to 1 speed range, the mini- 
mum being 12 r.p.m., and the maxi- 
mum 1,200 r.p.m. In the d.c. variable 
speed drive machine there are three 
mechanical changes in speed, shifted 
by one lever, combined with the vari- 
ation of the motor speed. In the a.c. 
constant-speed drive there are 24 
spindle speeds, all obtained mechani- 
cally through the movement of three 
levers. Reverse for tapping and other 
operations is by reversing the motor. 

The final drive to the spindle is 
through a double set of worm gearing 
of special tooth form mounted at the 
lower end of the spindle. The worms 
are of hardened steel and the worm 


wheels are of bronze. The smaller 
worm wheel takes care of the higher 
speeds, and the larger one is for the 
speeds from 12 to 300 r.p.m. 

There are sixteen feeds, ranging in 
geometric progression from 0.005 to 
0.125 in., including pipe tap leads also 
for 8, 114 and 14 threads per in. 
Feeds are varied by two levers, and 
an index plate indicates the feed se- 
lected. All hand propelled feed and 

















Fig. 2—Interior view of head 


traverse gears to the spindle are 
mounted on ball and roller bearings. 

The head is inclosed in an oil-tight 
and dust-proof case, and the gears 
and shafts are lubricated by a pump 
inside of the head. The worm gears 
are lubricated by pressure through 
two nozzles. Other gears and bear 
ings have gravity lines from a reser- 
voir in the top of the head. 

The spindle is 3% in. in diam. at 
the driving point, and is bored for a 
No. 6 Morse taper. The feed thrust 
is supported by roller bearings, and 
the spindle is counterweighted by a 
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Fig. 1—Niles No. 25 Heavy-Duty Radial Drill 
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spiral coiled spring inclosed in the 
head on the spindle rack pinion shatt. 

The head is moved along the arm 
either by hand or by power. Power 
traverse is obtained through a worm 
gear connection from the arm shaft 
to reversing frictions on the rack pin- 
ion shaft. The rate of the power 
traverse is 25 ft. per minute. 

The arm is of heavy section, with 
lower bearing surface set back to give 
increased torsional strength to the 
arm. It is supported and slides on the 
column on four V-ways. A single 
lever elevates or lowers the arm and 
clamps it to the column. When the 
arm is clamped, none of the elevating 
gears are in motion. The main body 
of the column is divided into two box- 
form sections. There are _ four 
V-ways on which the arm slides, which 
not only provides a guide for the arm 
but also give a wedge action when 
clamped, which makes the arm and 
column a rigid unit. The lower end 
of the column is of circular section 
and extends into the pedestal. The 
connection between the column and 
the pedestal is through large roller 
bearings and an adjustable split ta- 
pered bushing at the bottomend. The 
base has a trough cast around it to 
drain the lubricant into the reservoir 
under the box table. The coolant 
pump is under the box table, so that 
it does not interfere with the removal 
of the table. 

Every control for the machine is 
centralized on the head within easy 
reach of the operator, with the excep- 
tion of the arm elevating lever, but 
since this operation is performed only 
a few times a day, the time lost is 
inconsiderable. The following are 
the principal dimensions of the ma- 
chine: 


Minimum distance—face of column 


GN Mra Pa te odes vs aatees 17 in 
Maximum distance—face of column 

to spindle me 
Drills to center of circle on base 72 in. 
Traverse of head on arm 5 ft. 6in. 
Minimum distance—spindle to base... 14 in. 
Maximum distance—spindle to base. .78 in. 
Vertical spindle traverse 18 in. 
Vertical arm traverse 46 in. 
Diameter of spindle at driving point. . 3% in. 


Numben of feeds 16 


Number of speeds . 24-a.c. 
Spindle speeds 12 to 1,200 r.p.m. 
Motor horsepower wae 
Height of plain table ; 20 in. 
Top surface of plain table 28x30 in. 
Side surface of plain table 30x14 in. 
Net weight of machine 28,000 tb. 


Burke No. 3 and 4 Bench 
Milling Machines 


Two bench milling machines, 
known as Nos. 3 and 4 respectively, 
have been added to the line of the 
Burke Machine Tool Co., Conneaut, 
Ohio. Both machines are motor 
driven and are the same in size ex- 
cept that one has hand feed and the 
other power feed. It is claimed that 
great care has been taken in the manu- 

















Burke No. 4 Bench Milling Machine 
with Power Feed 


facture of these machines to obtain 
proper alignment and balance and 
that they are capable of performing 
their rated range of work within 
close limits. In each case a ball-bear- 
ing countershaft is furnished, driven 
by a 4-hp. heavy-duty motor. 

The machines are built of sea- 
soned castings. In the case of the 
No. 4 power feed machine, illustrated, 
power longitudinal feed is provided 
on a heavy overhanging arm having 
graduated dials on both the traverse 
and vertical feeds. In both units the 
spindle is made of high-carbon steel 
ground and running in special bronze 
bearings. The front bearing is 
tapered, while the rear bearing is 
straight with arrangements for ad- 
justment. The spindle has a No. 9 
B&S taper. The cone mounted upon 
the spindle is carefully balanced to 
run at high speed. 

The knee is rigid and has a solid 
top construction to prevent dirt and 
chips getting into the working parts. 
It has a vertical motion of 8 in. All 
bearing surfaces are hand scraped to 


alignment and the knee, saddle and 
table are held in place by adjustable 
gibs. The table has a longitudinal 
feed of 8 in. and a traverse feed of 
3 in. The maximum distance between 
the center of the spindle and the table 
is 8 in., and the working surface of 
the table measures 34x16 in. The 
overall height of the machine is 254 
in., while the weight is 265 Ib. net. 
The No. 3 machine is proportionately 
smaller in size and capacity. 

Among the attachments that can 
be supplied for these machines are a 
stationary tilting head index center, 
vertical milling attachment, slotting 
attachment, draw-in chuck attach- 
ment, plain, swivel-base or quick- 
opening vises, arbors and a floor 
stand. 





Trade Catalogs 











Die Heaps. The Geometric Tool 
Co., New Haven, Conn., has published 
a 56-page catalog on its Type D die 
heads. For each style of head an il- 
lustration is presented, and in some 
cases a dissembled head is shown. 
They are all completely described and 
dimensional data and complete specifi- 
cations are given. Part of the 
publication is devoted to a description 
of the manufacture of geometric 
chasers. 


Fatigue TEstInG MACHINE. Brun- 
tons, Wire Mills, Musselburgh, Scot- 
land, has issued a 4-page leaflet on 
Haigh’s alternating-stress machine for 
the fatigue testing of metals. Some of 
the uses and advantages of this type 
of machine are pointed out in the leaf- 
let, which is illustrated. 


FURNACES, ELectric. The Sentry 
Co., Taunton, Mass., has issued Bulle- 
tin No, 1008 on its Model HS industrial 
electric furnaces for high-speed steel 
hardening and refractory testing. <A 
complete technical description of the 
construction of the furnace is given, 
aided by photographs. Complete speci- 
fications are also included. 


GEAR SHAPING MACHINE. The 
Fellows Gear Shaper Co., Springfield, 
Vt., has published a 20-page booklet on 
the shaping of internal gear type 
clutches. The principles of design of 
this type of clutch are first given, then 
the methods of machining them are ex- 
plained. The method employs the use 
of a side-trimming attachment to the 
standard Fellows gear shaper. The de- 
sign of the teeth is treated quite 
thoroughly with the aid of tables for 
the various proportions. The booklet 
is well illustrated throughout with both 
line cuts and halftones. 
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Anti-Friction Bearings and Individual 
Drive Feature New Haven Exposition 


Machine shop practice sessions valuable 


EPLACEMENT of the obsolete by 

up-to-date equipment was the key- 
note of New England’s seventh annual 
exposition of machine tools under the 
joint auspices of Yale University, the 
New Haven section of the A.S.M.E., 
and the New Haven Chamber of Com- 
merce, which opened Sept. 6 in the 
Mason Laboratory at New Haven. The 
exhibit was staged under the direction 
of a committee headed by Harry R. 
Westcott; assisted by Ernest Hartford, 
assistant secretary of the A.S.M.E.; 
J. D. Marsh, superintendent of Mason 
Laboratory—who also acted as superin- 
tendent of the exhibition; and S. W. 
Dudley, professor of mechanical engi- 
neering in the Sheffield Scientific 
School. 

Though a few of the prominent build- 
ers of machine tools in New England 
who have exhibited in previous years 
were not represented this year by their 
products, the available floor space of the 
laboratory was well filled with machines 
and tools. 

Two of the outstanding features of 
this year’s exhibit were evident in the 
extent to which anti-friction bearings 
have been applied to important machine 
spindles for the support of which par- 
allel bearings, scraped to the final de- 
gree of accuracy, have hitherto been 
considered the only practical means; 
and in the individual motorization of 
even very small tools that have hereto- 
fore been almost entirely belt driven. 

Much attention has been given to the 
satisfactory solution of the problem of 
lubrication; many machines of a some- 
what complex nature having incor- 
porated into their design oiling systems 
through which ample lubrication is 
automatically supplied to all important 
bearings. No pains have been spared 
by the builders to provide their ma- 
chines with the latest improvements in 
the way of precise adjustments. 

The number of devices embodying 
mechanical principles and electrical con- 
trols not hitherto commonly employed 
upon standard types of machine tools 
was gratifyingly large; probably larger 
than in any previous single year. The 
diversity of exhibits was also greater 
than last year, including as it did many 
electrically operated portable tools for 
performing minor operations about the 
shop for which manual power has until 
recently been the only method. 

The attendance was consistently 


good, despite the fact that during the 


day admission to the laboratory was by 
ticket only. The ticket restriction was 
removed from the evening sessions and 
the building thrown open to the public. 
Visitors were present from all parts ot 
New England and from many far dis- 
tant points. 

Conjointly with the exhibition, tech- 
nical sessions of the A.S.M.E., arranged 
for and conducted by the Machine Shop 
Practice Division, under the chaitman- 
ship of L. C. Morrow, were held daily 
in the lecture room of the Dunham 
Laboratory. These sessions constituted 
the first national meeting of this divi- 
sion. 

At the session held Wednesday morn- 
ing a paper upon the subject “Shop 
Equipment Policies in Representative 
Plants,” was presented by L. C. Morrow, 
managing editor of the American Ma- 
chinist; followed by one dealing with 
the “Economics of Machine Tool Re- 
placement,” by Myron Curtis, chief en- 
gineer of the Potter & Johnston Machine 
Co. After the presentation of the papers 
the meeting was thrown open to discus- 
sion of the subjects, in which discussion 
many of the members participated. 
Clayton R. Burt, general manager of the 
Pratt & Whitney Co., presided. 

On Thursday morning two sessions 
were held, at one of which Bradford H. 
Divine, president of the Divine Bros. 
Co., presented a paper on the subject 
“Prerequisites of Successful Polishing; 
followed by W. R. Atwood, of the 
Chemical Products Division of E. I. 
DuPont de Nemours & Co., who spoke 
upon “Modern Finishes for Machine 
Tools.” At the second session James A. 
Moyer, director of Massachusetts Uni- 
versity Extension, and C. H. Klinefelter, 
of the Federal Board of Vocational 
Education, spoke upon the subject of 
“Foremanship Training.” Open discus- 
sions of all papers followed. James H. 
Connolly, general manager of the Stand- 
ard Machinery Co., presided. 

The order of the dav included two 
sessions also on Friday morning: the 
subjects at the Metal Working Session 
being “Improvements in Copper Wire 
Mill Equipment,” by Samuel McMillan. 
Hawthorne Works. Western Electric 
Co.: and “Manufacture and Apnlication 
of Extruded Tubes.” by G. A. Foisy 
Radiator Div., Winchester Repeating 
Arms Co. Prof. James A. Hall, of 
Brown University, presided. 

At the Anti-Friction Bearings Ses- 
sion, Robert F. Runge, vice-president 


of S.K.F. Industries, spoke on the 
“Principles of Designing Machine Tools 
with Anti-Friction Bearings”; and 
Frank Brauer, chief draftsman at the 
Watertown Arsenal, spoke on “Anti- 
Friction Bearings in Ordnance Work.” 
W. J. Peets, of the Singer Manufactur- 
ing Co., presided. 

Following the custom established in 
previous years there was a dinner meet- 
ing devoted to Round Table discussions. 
Topics discussed were: Punch Press 
Practice; Holding Devices; Safety and 
Compensation; Training for Industry; 
Modern Finishing Processes. 

A feature of the exposition was a 
New England industries banquet held 
under the auspices of the New England 
Sections of the A.S.M.E. with the co- 
operation of the New England Council, 
the Manufacturers Association of Con- 
necticut, Inc., and the New Haven 
Chamber of Commerce. The purpose 
of the gathering was to bring together 
speakers qualified to review New Eng- 
land’s position in national industry and 
to bring to a head many valuable 
suggestions as to her future develop- 
ment. E. Kent Hubbard, president of 
the Manufacturers Association of Con- 
necticut, Inc., was toastmaster and the 
speakers were: 

John H. Trumbull, Governor of Con- 
necticut, subject “New England, the 
Birthplace of American Industry.” 

Charles R. Gow, president, the Gow 
Co., Inc., Boston, Mass., subject “Sur- 
vey of Industrial Conditions.” 

C. R. Burt, vice-president and general 
manager, Pratt & Whitney Co., Hart- 
ford, Conn., subject “Installation of 
New Machinery and Methods in the 
Plant of Pratt & Whitney.” 

Charles L. Newcomb, manager, Wor 
thington Pump & Machinery Corpora- 
tion, Holyoke, Mass., subject “Industrial 
Thrift and Heritage.” 

L. W. Wallace, executive secretary, 
American Engineering Council, Wash- 
ington, D. C., subject “Future Problems 
of Industry.” 

All of the speakers emphasized the 
necessity, in today’s competition, to keep 
up to the minute in regard to both 
equipment and personnel. Mr. Burt 
showed how plant revision can be 
made, giving many details of the Pratt 
& Whitney reorganization begun about 
two years ago. Mr. Burt’s address left 
no room for doubt concerning the im- 
portance of modern equipment, conser- 
vation of floor space, convenience of 
layout, ability of personnel, and modern 
management. He presented cases to 
prove the theories and generalities. 

Mr. Newcomb stated that one of New 
England’s troubles has been “uneco- 
nomic thrift.” He offered as the cure 
for the results of that kind of saving 
what he termed “economic liberality.” 
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A list of the exhibitors, with _the 
names of the attendants at the various 
booths, follows: 


Air Reduction Sales Co—J. E. 
Callahan and Harcke. 
American Metallurgical Corpora- 


tion—J. C. Juthe. 

Ames Co.—D. J. Cohen. 

Bausch & Lomb Optical 
E. Koch and Dr. Max Poser. 

Bliss, E. W., Co—F. D. Beattie 
and J. C. Deming. 

Bird Machine Co.—S. E. Frost. 

Bond, Charles Co. and Bond Foun- 
dry and Machine Co.—M. W. Brown 

Boston Gear Works Sales Co.— 
L. A. Dorman and H. H. Mueller. 
~~ Botwinik Bros., representing Zeh & 
Hahneman, Rockford Iron Works, Hols- 
claw Bros., Carrol & Jamieson, South 
Bend Lathe Works, Sloan & Chace, the 
Ames Co., Draver Electric and Manu- 
facturing Co., Tobrin Tool Co., Hisey- 
Wolf Machine Co., Reed Manufactur- 
ing Co., Marathon Electric Manufac- 
turing Co.. Quincy Compressor Co., 
Davis Keyseater Co., F. O. Wells Co., 
Rowbottom Machine Co., Oliver Instru- 
ment Co.—C. O. Hall. 

Bristol Co.—C. Webber and D. P. 
Cronin. 

Brown Engineering 
Bendel. 

Buffalo Forge Co.—J. E. Mossell 
and W. A. Wagner. 

Bullard Machine Tool Co.—E. P. 
Blanchard and Harry Van York. 

Carr Fastener Co. (Dot Lubricator 
Division) —A. W. Smith. 

Cleveland Worm, and Gear Co. 

Clipper Belt Lacer Co.— John 
Jepson. 

Danly Machine Specialties, Inc.—- 
A. L. Miller and H. F. Bitzer. 

Davis Keyseater Co. 

Dickgiesser, Charles J. & Co— 
O. Dickgiesser and E. Loper. 

Divine Bros Co.—Bradford H. 
Divine and H. E. Boardman. 

Draver Electric and Manufactur- 
ing Co. 

Eastern Machine Screw Corpora- 
tion—C. W. Bettcher and F. J. 
O’Rourke. 

Fafnir Bearing Co.—E. P. Marsh 
and D. J. Gilbert. 

General Electric Co—W. A. Glue- 
sing and C. E. Anthony. 

General Engineering 
Erb and W. H. Pierce. 

Geometric Tool Co.—C. A. Chip- 
man and G. A. Denison. 

Goss & DeLeeuw—Stanley 
and FE. H. Peck. 

Hall, C. O. Co. 

Hisey-Wolf Machine Co. 

Holsclaw Bros. Inc. 

Hunter & MHavens—Lyman A. 
Smith. 


Co.— 


Co—H. W. 





Co.—E. M. 


Goss 


J. B. Engineering Sales Co.—J. 
Breslav and A. L. Wood. 
Jones & Lamson Machine Co.— 


B. L. Billings and R. O. Beardsley. 


Keller Mechanical Engineering 
Corporation— J. Dierckx and _  H. 
Schreiber. 


Machinery Dealers Corporation— 
R. C. Davis and W. P. Daley. 
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Marathon Electric Manufacturing 
Co. 

Mersick, C. S. & Co.—L. A. Dorman. 

Morse, Arthur C. Co.—A. C. Morse 
and H. L. Ellenberger, representing 
Bird Machine Co., Brown Engineering 
Co., Carr Fastener Co., Reliance Elec- 
tric and Engineering Co., Split Ball- 
Bearing Corp., Stanley Belting Corpo- 
ration, L. J. Wing Manufacturing 
Company. 

National-Acme Co.—A. Dressner 
and A. E. Henn. 

New Britain Machine Co.—E. L. 
Steinle and Arno Schubert. 

New Departure Manufacturing Co. 
—M. L. Gearing and D. H. Brown. 

New Haven Gas Light Co— 
H. Ayling. 

Noble & Westbrook Manufacturing 
Co.—R. H. Noble and Geo. Westbrook. 

O. K. Tool Co.—F. J. Wilson and 
R. R. Waddell. 

Oliver Instrument Company. 

Ordway & Son, N. W.—N. W. 
Ordway and Stafford Ordway. 

Oxweld Acetylene Co.—C. E. 
Clague and A. Barrelle. 

Page, Steele & Flagg—representing 
Wright Manufacturing Co., Charles 
Bond Co., Peerless Surfacing Machine 
Co., Van Dorn Electrical Tool Co., 
Bond Foundry and Machine Co. 

Peerless Surfacing Machine Co.— 
H. G. Seamon. 

Pennsylvania Pump and Compres- 
sor Co.—L. D. Burke and W. C. Peck. 

Pneumatic Drop Hammer Co.— 
W. H. J. Fitzgerald and R. P. Fitz- 
gerald. 

Poole Engineering and Machine Co. 

Potter & Johnston Machine Co.— 
J. P. Cunningham and C. Jardine. 

Pratt & Whitney Co. (Gage Divi- 
sion)—W. H. Gourlie and C. H. Wol- 
lenberg. 

Quincy Compressor Co. 

Racine Tool and Machine Co.— 
S. P. Schafer and H. G. Miller. 
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Reed Manufacturing Co. 

Reliance Electric and Engineering 
Co.—C. D. Herbert. 

Rockford Iron Works. 

Rowbottom Machine Co. 

S. K. F. Industries—F. T. Cook 
and William Jetter. 

Shafer Bearing Corporation—Carl 
Shafer and T. E. Kane. 

Sloan & Chace—G. H. Anderson. 

South Bend Lathe Works. 

Split Ball Bearing Co—R. W. 
Bowne. 

Standard Machinery Co.—J. H. 
Connolly and T. M. Allen. 

Stanley Belting Corporation — H. 
W. Stoddard. 

Timken Roller Bearing Co.—W. B. 
Moore and A. G. Norris. 

Titeflex Metal Hose Co.—E. E. 
Husted and F. W. Shumard. 

Tobrin Tool Co. 

Triplex Machine Co.—J. Cetrule 
and P. E. Seibel. 

Unishear Co.—H. J. Heller and 
J. L. Shea. 

Van Dorn 
Paul Gang. 

Wells, F. O. Co.—E. E. Sargent. 

Wing, L. J. Manufacturing Co.— 
C. H. Smith. 

Wright Manufacturing Co.—G. k. 
Nichols. 

Zeh & Hahneman. 

Leon J. Barrett Co.—L. J. Barrett 
and R. L. Simpson. 

Wisconsin Electric Co.—G. W. 
Cary. 

Vibroscope, Inc.—S. D. Livingston. 

Neveroil Bearing Co.—E. F. Mc- 
Caffrey, Jr. 

C. B. Larson & Co.—J. Spillane. 

Ramsey Chain Co.—F. G. Anderson. 

Ready Tool Co.—T. E. Fish. 

DeVilbiss Co.—T. R. Ford. 

Yale & Towne—H. S. Pierson and 
W. F. Randall. 

Smith, David H. & Sons, Inc.— 
W. H. Krapohl. 


Electrical Tool Co.— 


—————EE 


Standard Gaging and Heat-Treating 
Studied by Railway Tool Foremen 


Seek modern equipment in railroad repair shops 


NCE again the Hotel Sherman, in 

Chicago, was the meeting place for 
the American Railway Tool Foremens’ 
Association. This was the fifteenth 
annual convention. Improving railroad 
shop work by means of standard gage 
and measuring systems, and heat-treat- 
ing methods and equipment recom- 
mended for small and large railroad 
shops, were the two outstanding topics 
treated. As in former years small tools 
and devices for locomotive and car 
shops received further attention. Rail - 
way tool foremen from most of the 
American railroads were present. the 
total attendance being equal to that 
of last year’s meeting. 

The following officers were elected 
for the ensuing year: President, E. A. 
Greame, of the Delaware, Lackawanna 
& Western R.R., Scranton, Pa.; first 


vice-president, W. R. Millican, of the 
Missouri-Kansas-Texas Lines, Parsons, 
Kan.; second vice-president, H. T. 
Jones, of the Oregon Short Line Ry., 
Pocatello, Idaho; third vice-president, 
A. A. Ferguson of the Missouri Pacific 
R.R., St. Louis, Mo.; and G. G. Macina, 
of the Chicago, Milwaukee & St. Paul 
R.R., Chicago, was re-elected secretary- 
treasurer. 

Members elected to the executive 
committee are: Chairman, J. T. Jones, 
of the New York Central Lines; C. 
A. Shaffer, of the Illinois Central R.R.: 
E. J. McKernan, of the Santa Fé sys- 
tem; H. L. Taylor, of the Baltimore & 
Ohio R.R.; and J. E. Carroll, of the 
Chesapeake & Ohio R.R. 

The opening address was made by 
B. N. Lewis, mechanical superintend- 
ent of the Minneapolis, Saint Paul 
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& Sault Ste. Marie Railway Co., who 
said in part: “Someone truthfully 
stated that a man’s judgment is no 
better than his information. Para- 
phrasing this remark I would say any 
railroad repair or manufacturing shop 
is no better than its toolroom and its 
equipment. The toolroom of any shop 
is the best indicator of that shop’s 
efficiency or progressiveness. Inspect 
that department and you will usually 
find therein reflected the efficiency of the 
plant. 

“A great deal depends upon selecting 
the right type of men to supervise this 
important department. The toolroom 
supervisor should be a man of broad 
experience, not only a toolmaker but 
one who knows what is expected of all 
tools when placed in the hands of work- 
men. He must be tactful, ever mind- 
ful of the fact that he must leave with 
the workmen the impression that sug- 
gestions for special equipment will be 
received in a manner that will en- 
courage all men to confer with him. 
He must be a student of new practices, 
and as changes are made to meet them 
with proper equipment. 

RAILROADS MADE PROGRESS 


“It has been authoritively stated that 
the railroads of the United States and 
Canada have made greater strides in 
the past four years in the development 
of their mechanical facilities than ever 
before in the history of the railroads. 
We do not propose to stand still nor 
rest on these laurels. That is danger- 
ous. We must either back up or go 
ahead ; the latter is what we all propose 
to do. We must, therefore, not be 
content with what has already beer 
accomplished but endeavor to bring 
about further improvement with a view 
of realizing still greater efficiency and 
economy in operation.” 

In opening the session on the second 
day, an address was made by H. P. 
Allstrand, assistant superintendent of 
motive power of the Chicago & North 
Western R.R. He spoke of the use 
of jigs and devices on railway produc- 
tion work, stressing the importance of 
the toolroom foremen in connection 
with repair work. In part he said: 
“There is nothing that indicates to a 
practical railroad man the moral and 
the spirit of the shop organization better 
than the nature of the devices developed 
and used by it. They indicate a deter- 
mination to do things, and often the 
most ingenious devices are found in 
the most poorly equipped shops and 
are their only means of keeping pace 
with plants much better equipped. The 
work done in all railway shops is in 
general similar, but in the variety of 
methods employed to accomplish the 
same results we find an interest that 
prevents the daily task from becoming 
a drudgery and which provides an in- 
centive for competition that tends 


towards constant improvement. 
“Fortunately, we have been approach- 
ing standards and it looks as though we 
would soon be in a position to proceed 
along standard lines on all railroads 
in the manufacture and the maintenance 
of small tools at least, and for this, we 
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have your association to thank. The 
development of jigs and devices is im- 
portant enough to be handled by the 
best men available. It is hard to find 
one man who can produce all the ideas, 
and frequently the man who originates 
an idea, for one reason or another, is 
unable to carry it to a conclusion, and 
for that reason it is necessary to have 
a speciallist who should pass on the 
suggestions.” 

“The cost of a new or repaired lo- 
comotive or machine is merely a sum- 
mary of the cost of the parts that were 
used to assemble it, and if the cost of 
the whole is to be held down, it can 
only be accomplished by holding down 
the cost of the component parts. With 
this thought in mind it is not difficult 
to convince yourself that a few cents 
reduction in the cost of each stud, bolt, 
finished casting or forging, goes a long 
way in reducing the cost of locomotive 
repairs. The final cost of these parts 
is made up of material cost, store ex- 
pense, and direct labor and overhead. 

“The ratio between labor and mate- 
rials that go into locomotive repairs is 
at present day prices about 65 and 35 per 
cent respectively, and much of the mate- 
rial that goes to make up the 35 per cent 
comes to you finished all or in part. No 
small portion of the 65 per cert labor 
goes to prepare the material for applica- 
tion to the locomotive, and it is to the 65 
per cent of labor cost the tool foremen 
must direct their efforts in order to de- 
velop tools and devices for increasing 
production. 

“In order to reduce the cost of pro- 
duction there are things to be considered 
other than the development of jigs and 
equipment—and that is their proper 
use. The next task after jigging up a 
job for quicker production is to deter- 
mine the monthly or yearly demand 
for this piece, as nearly as possible, 
and to decide on the quantities that 
can be economically produced at one 
time, considering the cost of setting up 
the machine or machines to start the 
run, as well as a fair interest charge 
on the labor, material and overhead 
charges on the completed parts during 
the time it will be held in stock. Some 
place between 100 and 10,000 you will 
find the dividing line and this should be 
decided upon as a standard practice. 

“The next step is to concentrate this 
production work as nearly as possible 
at one point and to reduce the invest- 
ment in duplicate equipment at several 
shops on the railroad. Usually to main- 
tain a standard, the best method re- 
quires the use of some jig or device. 
After the device has been developed, 
some way should be found to determine 
how the other men on your railroad 
are handling the same job and if your 
method is better they should have the 
benefit of the improvement.” 

In presenting the report relating to 
heat-treating methods, the committee 
headed by H. L. Taylor, chairman, 
divided the subject in three divisions— 
chisels, caulking tools, and similar tools; 
high-speed tools; and reamers, taps and 
rivet sets. In treating these subjects, 
recommendations were made for the 
equipment to be used as well as an out- 
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line of the heat-treating methods suited 
to the tools listed. An abstract of this 
report is published in another part of 
this issue. 

Headed by M. B. Roderick, chairman, 
the committee reporting on gage and 
measuring systems stated in its report 
that inasmuch as the repair of locomo- 
tives is approaching interchangeability, 
it is evident that more gages will be re- 
quired in order to permit closer limits, 
and to tighten up on the inspection of 
parts machines, in order to have loco- 
motive units fit together more closely. 
The report discussed at large the use of 
hardness-testing devices, the microme- 
ter, the Vernier gage, measuring blocks, 
miscellaneous precision instruments and 
special gages. 

Election of officers of the supply asso- 
ciation for the coming year resulted as 
follows: President, F. A. Armstrong, 
of Pratt & Whitney Co.; secretary- 
treasurer, E. H. Lunde, of the Federal 
Machinery Co.; Wm. R. Man, of the 
Vanadium-Alloys Steel Co.; H. W. 
Leighton, of the Cleveland Steel Tool 
Co.; M. J. Kearns, of the Whitman 
Barnes-Detroit Corporation; Edwin T. 
Jackman, of the Firth-Sterling Steel Co. ; 
V. M. Gaspar, of the Borden Co.; and 
C. C. Zeigler, of the Greenfield Tap 
and Die Corporation. 


THE EXHIBITORS 


The exhibitors were: Edgar Allen 
Steel Co., Inc., Armstrong-Blum Co.; 
Armstrong Bros. Tool Co.; Arrow 
Tools, Inc.; Ashton Valve Co.; Charles 
H. Besly & Co.; Borden Co.; Brown & 
Sharpe Manufacturing Co.; Brown In- 
strument Co.; W. L. Brubaker & Bros. 
Co.; Buckeye Portable Tool Co. 

The Carborundum Co.; Chicago 
Pneumatic Tool Co.; Clark Equipment 
Co.; Cleveland Pneumatic Tool Co.; 
Cleveland Steel Tool Co.; Cleveland 
Twist Drill Co.; Colonial Steel Co.; 
Crucible Steel Co. of America; Des- 
mond-Stephan Manufacturing Co.; 
Duff Manufacturing Co.; J. Faessler 
Manufacturing Co.; Federal Machinery 
Sales Co.; Firth-Sterling Steel Co.; 
Foster-Johnson Reamer Co. 

The Goddard & Goddard Co., Inc.; 
Greene-Tweed & Co.; Greenfield Tap 
and Die Corporation; Hunter Saw and 
Machine Co.; Independent Pneumatic 
Tool Co.; Ingersoll-Rand Co. of IIl.; 
William H. Keller, Inc.; King Pneu- 
matic Tool Co.; Jones & Lamson Ma- 
chine Co.; Latrobe Tool Co.; Lovejoy 
Tool Works; MacLean-Fogg Lock Nut 
Co.; Manning, Maxwell & Moore, Inc.; 
Micro Machine Co.; Morse Twist Drill 
and Machine Co.; A. O. Norton, Inc.; 
Norton Company; O. K. Tool Co., Inc. 

The Pratt & Whitney Co.; Racine 
Tool & Machine Co.; Railway Me- 
chanical Engineer; Rich Tool Co.; 
Ridge Tool Co.; Simonds Saw and Steel 
Co.; Skinner Chuck Co.; Snapon 
Wrench Co.; Standard Form and 
Equipment Co.; Standard Tool Co.; L. 
S. Starrett Co.; Stevens Walden 
Worcester, Inc.; Templeton, Kenly & 
Co., Ltd.; Union Manufacturing Co.; 
Union Twist Drill Co.; Vanadium- 
Alloys Steel Co.; Whitman-Barnes De- 
troit Corporation. 
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The Business Barometer 


This week’s outlook in Commerce, Finance, 
Agriculture and Industry 


By THEoporE H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Price Publishing Corporation, 16 Exchange Place, New York) 


WITTY member of the New 
A York Stock Exchange recently 

observed that all the bears were 
dead or hibernating, and it must be 
admitted that the action of last week’s 
security markets seems to justify this 
remark. 

The present ease of money and the 
assurance of abundant bank credit in 
the future is the alchemist’s stone by 
which hope has been transmitted into 
dollars. ‘What of it?” is the question 
with which a further increase in bro- 
kers’ loans has been greeted, and “On 
with the dance, let joy be unconfined !” 
seems to express the spirit of specu- 
lative America as the fall season opens. 

Facing such conditions, those who 
suggest caution or self-restraint are 
likely to make themselves unpopular 
and run the risk of being premature 
in what Edmund Burke called the “dis- 
sidence of dissent.” Therefore, it may 
be admitted that cheap money is a 
bullish factor and that it will operate 
to sustain and advance prices as long 
as it lasts, provided it does not reflect 
a slackening of business activity and 
a reduced demand for commercial credit. 

As to whether there is any such 
slackening of trade at present or in 
prospect, opinions differ. It is still 
too early to discern the autumn trend. 
The decline in grain, and especially 
the decline in corn, have slightly chilled 
the optimism that pervaded the Middle- 
West until some weeks ago, and the 
shortage in cotton that is indicated by 
the latest government estimate will di- 
minish the profits of the textile industry 
even though it may mean more money 
for the cotton farmer. 


There is, however, a possibility that 
the cotton crop may have been under- 
estimated as previously, and that the 
trade in cotton goods may recover from 
the disorganization that has been caused 
by the advance. The hope of such a 
recovery is, however, the main reliance 
of the cotton manufacturers at present, 
and much the same thing may be said 
of the steel business and automobile 
industry. There are some indications 
of a slight improvement in the demand 
for steel, and a few automobile com- 
panies are doing a good business despite 
the partial paralysis that has been 
caused by Ford’s delay in getting out 
his much announced car. 

In several other lines of business, 
profits would also seem to be more 


dependent upon the future than upon 
present earnings. Woolen goods are 
in much the same case as cotton. They 
are moving slowly, although raw wool 
is higher. A buyer’s market in building 
materials is also reported as a result 
of the curtailment in new construction. 





WHAT'S DOING 
IN INDUSTRY 


GENERAL improvement in manv 
industrial centers is reported by 
manufacturers of and dealers in 
machinery and machine tools. 
While the change for the better is 
only slight in most instances, the 
whole industry seems to be taking 
on a better tone, and the sales 
trend is upward. The after effect 
of the Cleveland and Detroit ex- 
positions is expected to provide 
the necessary stimulus for a gen- 
eral sales revival. 


CHICAGO reports increased ac- 
tivity, with sales coming to a close 
quicker than heretofore. The mar- 
ket in Cincinnati is livelier, some 
foreign demand helping the situa- 
tion. A gradual recovery of sales 
volume is reported from Cleve- 
land, and Indianapolis sees a better 
outlook in the number of inquiries 
being received. 


CANADIAN agents report a slight 
recession in sales, but the pros- 
pects in the metal-working field aré 
bright. The improved financial 
condition of the South, fostered by 
better crop prices, suggests a good 
fall business for machinery dealers 
in that territory. Philadelphia 
notes an improvement in the whole 
business trend. 


THE NEW YORK market shows 
some slight signs of picking up, 
after a rather dull summer season. 
No specific improvement is noted 
in Buffalo, but a better feeling is 
evident because of current inquir- 
ies. The New Haven exposition 
helped stimulate business in New 
England, and its effect should be 
felt throughout the fall season. 











Excluding food products, for which 
the demand is almost constant, most 
staple articles seem to be moving with 
less rapidity than last year. Excep- 
tions are rayon and men’s shoes. 

Sugar is also higher, but the advance 


is chiefly due to the talk of crop re- 
striction in the cane producing coun- 


tries. Coffee and rubber are about 
as they were. 
Preliminary estimates of railway 


carnings for August indicate a small 
decrease as compared with last year, 
and both passenger traffic and car load- 
ings continue to show slight declines. 
The over-production of petroleum is not 
yet checked, and no settlement of the 
bituminous coal strike is in sight. But 
optimism persists, nevertheless, and the 
prevailing theory is that America is so 
rich that any important depression or 
recession is impossible. 


Meanwhile, our bankers are prepar- 
ing to issue many foreign loans, and 
there is at least a certainty that borrow- 
ers can be found for all the money we 
care to lend abroad. This borrowing 
may, in time, absorb our surplus credit 
and bring about an advance in the 
money market. That such an advance 
may be nearer than is generally sup- 
posed in the East is suggested by some 
despatches that come from Chicago. 

From what has been published, it 
would appear that the recent reduction 
in the re-discount rate of the Chicago 
Federal Reserve Bank was ordered by 
the Federal Reserve Board of Wash- 
ington, and that the local officials of 
the bank were opposed to it upon the 
ground that it would divert Americar 
credit to Europe, to the ultimate dis- 
advantage of our trade and industry 

Another financial development that 
has attracted attention is the sensa- 
tional advance recorded in bank stocks. 
It is attributed to the buying of stocks 
in which many of the recently formed 
investment trusts have engaged. E. 
C. Stokes, who is now president of an 
important bank at Trenton, New Jer- 
sey, and who was formerly governor 
of his state, has openly protested against 
it as likely to lead to the centralized 
control of banking, and there is a pos- 
sibility that it may soon become an im- 
portant political issue. 

But money is extremely fluid and it 
will be difficult to keep from flowing 
across the Atlantic as long as it is 
cheaper here than there. Hence, we 
will probably continue to export capital 
for the balance of the year, and if we 
can market our exportable surplus of 
merchandise concurrently, and at pre- 
sent prices, the autumnal boom so gen- 
erally predicted may be realized. 
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The Industrial Review 


W eekly progress of the machinery and 


HE following reports, gathered from 
the various machinery and machine 
tool centers of the country, indicate 
the trend of business in these industries 
and what may be expected from the future : 


CLEVELAND 


The local machine tool market is grad- 
ually recovering from the summer lull. 
Improvement was noticeable in almost all 
lines of the industry. Reports obtained 
from a number of dealers and manu- 
facturers indicate that August sales ex- 
ceeded the July volume. One of the largest 
dealers reported a 50 per cent increase in 
the past month. Business for the first 
week of September is continuing on a 
steady upward trend, with several good 
sized orders closed and a large volume of 
new inquiries coming in. 

The recent activity is partly attributed 
to the automobile industry. The Ford 
Motor Co. and Dodge Brothers made recent 
purchases in the Cleveland market. Gen- 
eral industrials also continue to be a lead- 
ing factor in the buying market. 

The Cleveland Board of Education is 
planning to revamp part of the Eagle 
school into a workshop and will receive 
bids on Oct. 3, for twelve new tools. 


CINCINNATI 


Machine tool manufacturers of the Cin- 
cinnati district report that the market has 
livened up considerably in the past two 
weeks, in spite of the fact that there was a 
tendency on the part of buyers to put off 
the closing of orders until after the Cleve- 
land show. Selling agents report a grow- 
ing demand and express confidence that 
business will become better. 

A feature of the past week's business 
was the sale of five lathes to the U. S. 
Navy. This is said to be the first pur- 
chase the department has made in five 
years. An increased number of export 
purchases are reported, the orders coming 
from Russia, Holland, Germany, South 
America, Japan and Manila. While none 
of these orders was very large, they are 
taken as a sign that the foreign markets 
are opening up. 

The backbone of the week's market was 
the sale of replacements and single tools to 
general machinists and miscellaneous users. 
Railroads and concerns in the automotive 
industry did some scattered buying, con- 
fining their purchases to single tools. 

Inquiries came in quite freely during the 
week. Some of these called for several 
tools, but the great majority were for single 
tools. 


INDIANAPOLIS 


Little change is to be seen in the local 
machine tool and machinery market. In 
view of general conditions, the trade is 
satisified with the demand holding its own. 
The volume of inquiries is large, however, 
indicating that a greater dqnand is 
imminent. Just what the automobile fac- 
tories in the state intend doing this fall is 
causing the most speculation. 

A fair demand continues for small garage 
equipment. This phase of the business has 
been rather active all during the summer, 
and the fact that the sales volume is hold- 
ing up well during the late summer augers 
well for the fall volume. Demand for con- 


tractors’ equipment has fallen off during 
the past two weeks. 


machine tool business 


Railroad buying is very dull, though the 
past two weeks have seen more inquiries 
and it is known the volume of business 
done in the state by the roads is going 
upward. Many shopmen laid off during 
the months of July and June are being 
put back to work. 

Demand for special machinery for both 
shaft and strip coal mines is good, buying 
on the part of the shaft mines being much 
better than at any time since the middle 
of March. Demand for special machinery 
in the woodworking, body and furniture 
plants is fair, slightly better than this time 
last year. 


PHILADELPHIA 


An improvement in the general trend of 
business conditions was reported among 
machinery and machine tool dealers and 
producers in the Philadelphia market last 
week. Gear manufacturers state there has 
been a change for the better during the 
last ten days, with orders coming from 
general industrial firms throughout the 
Eastern part of the United States and 
Canada. 

Manufacturers of testing machines re- 
ported some advance in orders which have 
come from machine shops, steel plants, 
power producers and public utilities, with 
the outlook good for oontinued orders. 
Producers of lathes, shapers, millers, drill 
presses and gear cutters reported that 
August showed a better volume of busi- 
ness than the preceding month, and that 
inquiries were hopeful. Dealers in used 
machinery found little encouragement in 
the outlook, and reported a dull August. 
There has been no further indication of 
quantity buying from the railroads, and 
orders from the automotive industry have 
not been of a substantial nature. 


NEW YORK 


Machine tool business in this market is 
picking up a little. Promises of better 
conditions, made earlier in the summer, are 
beginning to materialize and prospects for 
increased sales during the fall period are 
very bright. There is a genuine tone to 
the inquiries that are being received, and 
the 


while there are no large lists out, 
number of quotations on single machines 
makes an imposing volume. 

Equipment purchased in the past week 


included: A 16 x 36-in. lathe, a single 
spindle drill, a plain bearing drill, a Duplex 
centering machine, 3 bench lathes, a die 
sinker, a 48-in. carwheel borer, a 90-in. 
wheel quartering and crankpin turning ma- 
chine, a large planer, a 6-in. horizontal 
boring mill, two 10-ton cranes and a 10 
ten crane with 65-ft. span. 

The New York Central R.R., the Chicago, 
St. Paul, Minneapolis & Omaha R.R., and 
several large industrial firms were repre- 
sented in the list of buyers. Most of the 
current inquiry comes from large users, 
whose purchases have been held up during 
the summer months. 


CHICAGO 


During the past two weeks the local ma- 
chine tool industry has shown a decided 
trend upward. Dealers whose business 
during July and August had dropped off 
noticeably, report having received an 
encouraging number of orders since Sept. 
1. While a few of these sales had been in 
process of negotiation, the greater number 


were effected with very little previous 
correspondence. 
Inquiries, also, are being received in 


greater number than for some time past, 
and from present indications the outlook 
for a brisk fall trade is believed to be ex- 


cellent. Used tools are in greater demand 
than for some months past, and while 
prices in many cases are the subject of 


bargaining between buyer and seller, terms 
satisfactory to both are eventually con- 
cluded. 

Railroad buying is still limited to small 
lots, and up to the present there has been 
no mention of new lists to be issued at an 
early date. The International Harvester 
Co. is reported to be preparing a list of 
some magnitude, to include both new and 
used tools, and its issuance is looked for 
shortly. The Nash Motors Co. is expected 
to be in the market in the near future for 


new equipment for its shops at Racine. 
General industrial buying is largely con- 
fined to single tools and small lots, but 


the demand from this source is expected to 
quicken after the Cleveland exposition 
closes. 


SOUTHERN DISTRICT 


A slight increase in machinery and tvol 
sales is reported by Atlanta distributors. 
The outlook is exceptionally bright, and the 
industry is facing one of the best fall and 
early winter seasons in the past four or 
five years. This opinion is based partly 
on the volume of inquiries received, the 
easing of the financial situation, and the 
excellence of the general business outlook 
in the South, occasioned by the unusually 
high prices prevailing for most of the lead- 
ing crops. 

Recently some excellent orders have been 
reported by distributors of woodworking 
machinery, mainly to furniture plants in 
the Georgia, Carolina and east Tennessee 
territory. Distributors of textile mill equip- 
ment report that business holding up well. 
Smaller machine shops and garages are 
buying little, and nearly all their purchases 
are of used or rebuilt machinery. A few 
road building equipment sales are reported, 
and fairly good business in contractors’ 
equipment. Sales of heavier equipment to 


railroads are still reported off compared 
with last year, but holding to about a 
normal level. 

CANADA 


While demand for machinery and ma- 
chine tools in Canada has fallen off slightly 
during the last couple of weeks, this con- 
dition is expected to be short-lived. FPromis- 
ing developments in the automotive field, 
and enlargements and reopenings in steel 
mills indicate that an increase in purchase 
of tools can reasonably be expected in the 
next few months. 

Since the beginning of May automotive 
production has suffered a sharp decline, but 


‘with the introduction of new models during 


the fall, a mere favorable situation is 
looked for. Parts orders for the new Ford 
have, it is reported, already been placed, 
and new equipment is being purchased to 
take care of the changes in design. The 
Willys-Overland plant at Toronto has been 
expanded. Radiator plants are fairly busy. 
Jobbing foundries are, just now, in about 
the best position of all. 

Canadian industry as a whole, and the 
metal-working industry in particularly, will 
undoubtedly benefit from the visit of the 
Empire Mining and Metallurgical Congress. 
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From epinions which have been expressed 
by leaders of industry and finance, it is 
clear that the Dominion is destined to 
enjoy great expansion through its mining 
and metallurgical operations in the imme- 
diate future. 


BUFFALO 


The first ten days in September produced 
no real improvement in the machine tool 
and equipment business in the Buffalo dis- 
trict. The one line in which there was an 
improvement was in the contractors’ field. 
Building contractors are buying more 
equipment and are making greater inquiries 
than for some months past. However, com- 
petition in this line is very keen. 

A few machine tool dealers reported a 
slight increase in inquiries, and the gen- 
eral opinion seemed to be that there was 
bound to be an improvement before the 
end of the month. 

Business in the electrical equipment field 
was somewhat better than in the machine 
tool field, although here most of the busi- 
ness continues to be in small orders. This 
month is expected to bring the turning 
point of the last half of the year toward 
better business in all lines. 


NEW ENGLAND 


Hopeful anticipation for additional busi- 
ness in consequence of the machinery ex- 
position at New Haven have been realized. 
Much of it, however, is orders that were 
held up pending the show. Another 
noticeable result of the exposition this 
year was the placement of orders for small 
equipment for machine shops, notably in 
shops of progressive automobile mechanics. 

Sentiment among factory representatives 
at the exposition was generally optimistic. 


Orders for production machinery have 
been fairly large. Contract business also 
appeared in fair volume and emanated 


principally from the automotive trade. In 
some plants engaged in production of radio 
parts there is an insistent demand for 
prompt deliveries. 

The hardware trade is slightly off and 
is attributed to seasonal decline. Special 
machinery builders are operating at capa- 
city and in some places plants are on ex- 
tended schedules and prospects are they 
will so continue for two or three months. 
In Bridgeport there are indications of 
improvement and labor reports show the 
best improvement in the machinery and 
brass lines. 


DETROIT 


Only a few small orders have been re- 
ceived by dealers here during the past week 
and there is no indication that there will 
be more within the next few days. Two 
weeks ago there was a little flurry of acci- 
dental orders that seemed to give promise 
of a general increased activity. The sum- 
mer as a whole has been poor and dealers 
have confidently looked forward to a pros- 
perous autumn. 

The uncertainty over the new Ford car 
has been widely given as a major reason 
for the universal slump. Automobile manu- 
facturers, it has been generally agreed, 
were unwilling to make changes or plans 
for production until they knew dednitely 
what Henry Ford was planning. They still 
do not know and they still refuse to give 
substantial orders for new equipment. 
Whether or not the one situation is the 
cause of the other, the fact is that both 
exist and machinery dealers and some auto- 
mobile manufacturers are certain this is 
the cause of the delay. 

The new Cadillac went on display this 
week and it is predicted that the plant will 
undergo a big expansion if the demand for 
the new model equals the expectations of 
officials. Dodge, Chevrolet and Paige are 
listed as buyers in the past two weeks. 

A few orders for small machines have 
been received here within the past few 
days. A rotary milling machine and some 
scattered standard equipment seems to 
cover the total. The small shops are idle 


and few inquiries are being received in any 
quarter. 
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Foremen Discuss 


Ways of Reducing Operating Costs 
Supply Association holds exhibits 


NCREASING the efficiency and 

economy of railway operation and 
maintenance was the outstanding thought 
developed by members of the Inter- 
national Railway General Foremen’s 
Association, who met in the Hotel Sher- 
man, Chicago, Sept. 6 to 9 for their 
twenty-first annual convention. Further 
impetus was given to the standardization 
of mechanical units so that uniform and 
economical maintenance methods could 
be utilized. In connection with the meet- 
ing the Association of Supply Men 
staged its annual exhibit of machinery, 
and railroad devices and materials. 

The topics discussed were: “Engine 
Handling at Terminals,” “Terminal Re- 
sponsibility for Car Delays,” “Relation 
of Reclamation to Stock Reduction,” 
“Passenger Shop Operation,” “How to 
Obtain a Higher Standard of Equip- 
ment Maintenance,” and “Determining 
Fitness of Employees.” 

Election of officers for the coming 
year resulted as follows: President, 
F. M. A’Hearn; first vice-president, 
J. H. Armstrong ; second vice-president, 
H. Sunderman; third vice-president, 
A. H. Keys; fourth vice-president, C. Y. 
Thomas; secretary-treasurer, William 
Hall. The members elected to the ex- 
ecutive committee are: C. A. Barnes, 
H. E. Warner, A. F. Streeper, F. S. 
Wright and W. J. McClosky. 

Addresses were given by O. A. Gar- 
ber, chief mechanical officer of the Mis- 
souri Pacific R.R.; T. W. Demarest, of 
the Pennsylvania R.R.; A. C. Mann, 
vice-president of the Illinois Central 
Ry.; W. Wymer, of the Chicago & 
Eastern Illinois R.R.; and George F. 
Hess, superintendent of motive power 
of the Wabash Ry. 

The paper dealing with engine han- 
dling at terminals, presented by H. E. 
Bergstrom, illustrated several report 
forms utilized to record the intervals of 
time an engine is tied up between pro- 
gressive steps, and the labor cost of 
handling each repair, inasmuch as the 
number of man hours required to han- 
dle an engine is recognized by most 
roads as the best gage by which per- 
formance can be judged. ““The inspection 
of incoming engines, whether it is done 
on inspection pits or in the engine 
house,” said the speaker, “is probably 
the most important part of the engine- 
house operations, for thereon depends 
largely the successful operation of en- 
gines offered for service. Poor inspec- 
tion results in defects that are discov- 
ered by outgoing enginemen, causing 
terminal delays, and if such defects re- 
main undiscovered they result eventv- 
ally in engine failures.” 

“Relation of Reclamation to Stock 
Reduction,” presented by F. M. A’Hearn, 
listed numerous items offering possi- 
bilities in the way of reclamation with 
a view of economy and store reduction. 





It was mentioned that if material rec- 
lamation is to be an aid in its fullest 
sense to stock reduction, three important 
measures must be considered: First, 
reclamation must be carried on with the 
principal objective of securing at the 
least delay the longest service life from 
the materials under construction; sec- 
ond, a fair-minded attitude must exist 
in the minds of users of reclaimed mate- 
rial in order that reclaimed and suitable 
materials will be used in preference to 
new materials without prejudice against 
the class of material furnished; third, 
is that of conservation and continuance 
of the materials in use. 

The list of the exhibitors at the sup- 
ply show were: Air Reduction Sales 
Co., American Brake Shoe and Foundry 
Co., American Locomotive Co., Ameri- 
can Throttle Co., Armstrong Blum Man- 
ufacturing Co., Ashcroft Manufacturing 
Co., Ashton Valve Co., Barco Manu- 
facturing Co., Borden Co., Bradford 
Corporation, Buckeye Portable Tool Co., 
Buda Co., Chicago Pneumatic Tool Co., 
Colonial Steel Co., Consolidated Safety 
Valve Co., Cleveland Pneumatic Tool 
Co., Cleveland Tool Engineering Co., 
Crucible Steel Co. of America. 

Dearborn Chemical Co., Detroit 
Lubricator Co., Paul Dickinson Inc., 
Duff Manufacturing Co., Edgar Allen 
Steel Co. Inc., Edna Brass Manufactur- 
ing Co., Fasseler Manufacturing Co.. 
Firth Sterling Steel Co., J. B. Ford Co., 
Forster Paint Co., Foster-Johnson 
Reamer Co., Franklin Railway Supply 
Co., Goddard & Goddard Co., Graham- 
White-Sander Corporation, Hancock 
Inspirator Co., Hubbard Steel Foundry 
Co., Hulson Grate Co., Hunt-Spiller 
Manufacturing Co., Independent Pneu- 
matic Tool Co. 

Jones & Lamson Machine Co., Joyce 
Cridiand Co., Locomotive Fire Box Co., 
Locomotive Stoker Co., Lunkenheimer 
Co., Madison-Kipp Corporation, Man- 
ning, Maxwell & Moore, McLean-Fogg 
Lock Nut Co., Metal and Thermit Cor- 
poration, W. H. Miner, Inc., Nathan 
Manufacturing Co., National Malleable 
and Steel Casting Co., National Tube 
Co., A. O. Norton, Inc., Oakite Prod- 
ucts Inc., Ohio Injector Co., Okadee 
Co., O. K. Tool Co. Inc., O'Malley 
Baere Valve Corporation, Oxweld R.R' 
Service Co. 

Pilliod Co., Pilot Packing Co., Pyle 
National Co., Racine Tool and Machine 
Co., Railway Journal, Railway Mechan:- 
cal Engineer, Reliance Machine and 
Stamping Works, Inc., Ridge Tool Co., 
Snap-On Wrench Co., Standard Form 
and Equipment Co., Standard Stoker 
Co. Inc., Superheater Co., Swanson Co. 
Timken Roller Bearing Co., T. Z. Rail- 
way Equipment Co., Union Asbestos and 
Rubber Co., Union Manufacturing Co., 
Viloco Railway Equipment Co., West- 
inghouse Air Brake Co. 
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Personals 











E. R. Morcn, of the Motch & Merry- 
weather Machinery Co., of Pittsburgh, has 
returred from a two-months’ trip through 
Franc., Germany, Belgium and England. 


F. M. A’Hearn, of the Bessemer & Lake 
Brie R.R., has been elected president of the 
International Railway General Foremen's 
Association. 


Ray J. Donerty has resigned from the 
ublicity department of the Westinghouse 
Blectric and Manufacturing Co., and has 
been succeeded by R. L. Knight. 


J. J. Hm has been appointed sales man- 
ager of the Young Radiator Co., of Racine, 
Wis. He was formerly connected with the 
Racine and the Perfex companies. 


Pau, Hecut, of the South Philadelphia 
Works of the Westinghouse Electric and 
Manufacturing Co., has been appointed as- 
sistant to H. T. Herr, vice-president. 


J. E. Ranpauu, formerly of New_York, 
has joined the sales staff of the Young 
Brothers Co., of Detroit. Mr. Randall was 
at one time sales representative in New 
York for th’; company. 


Frep L. BuTwuer, secretary-treasurer and 
a director of the F. A. Whitney Carriage 
Co., Leominster, Mass., has resigned and 
will be succeeded by Neal W. Foster, of 
Fitchburg, who was formerly connected 
with the National Acme Machine Co., 
Cleveland. 


Cc. P. Harrison has resigned from the 
Hall-Will Co., Inc., and has become asso- 
ciated with the engineering and designing 
department of the Rickert-Shafer Co., at 
Erie, Pa. Mr. Harrison was formerly chief 
engineer for the Modern Tool Co. and chief 
draftsman for the Landis Tool Co. 


Homer CummMINGS has been appointed re- 
ceiver for the /3ilton Machine Tool Co., of 
Bridgeport, Conn. The receivership is the 
result of suit in equity brought about by 
litigation among stockholders of the com- 
pany. The business of the company will 
continue as heretofore. 


H. V. Greenwoop, formerly sales man- 
ager of the Baldwin Chain Co., has joined 
the sales organization of Foote Bros. Gear 
and Machine Co., as Michigan district rep 
resentative. Mr. Greenwood makes his 
headquarters in Chicago, but covers Michi- 

an with the exception of the Detroit and 
Grana Rapids territory. 


Ropert E. Kinxeap has resigned as 
chief engineer of the welder division of the 
Lincoln Electric Co., of Cleveland, to en- 
gage in consulting engineering in connec- 
tion with electric are welding. Mr. 
Kinkead’s office is located at 3030 Euclid 
Ave., Cleveland, Ohio. Mr. Kinkead has 
become widely known among users of the 
arc welding process through his fourteen 
years of engineering work in the field 





Business Items 











The R. G. Haskins Co., manufacturer of 
flexible shaft machinery, has bought the 
two-story factory and office building located 
at 4636-42 Fulton St., Chicago. 


Duesenberg, Inc., operating a plant in 
Indianapolis for the manufacture of motor 
cars, has come under the same ownership 
and management as the Auburn Automobile 
Co., of Auburn, Ind. 


The Wade Engineering Co., of Los 
Angeles, Calif., agents of the Lincoln Elec- 
tric Co., of Cleveland, announces that its 
Northern office has been moved from 69 
Webster St., Oakland, to 533-539 Market 
St., San Francisco. 


The Lewis-Shepard Co., of Watertown 
Station, Boston, announces the establish- 
ment of a new branch factory at West 
Bend, Wis. This will enable the company 
to render better service to Western cus- 
tomers. 


The New Departure Manufacturing Co. 
of Bristol, Conn. has established a branch 


engineering office at 1812 Van Ness Ave., 
San Francisco, Caiif. 


Elliot A. Allen has 
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been appointed manager of this office. Mr. 
Allen = been identified with the anti- 
friction bearing industry for several years. 


The Warner Electric Brake Corporation, 
20 W. Jackson Blvd., Chicago, has been 
incorporated. The company will manufac- 
ture and deal in automobile equipment, ma- 
chinery, tools and appliances, 


The Hilo Varnish Corporation, of Brook- 
lyn, N. Y., has just completed its annual 
sales conference, held at the company’s 
— in Brooklyn. Salesmen from all the 
ranch offices and agencies attended the 
meetings, which were presided over by 
Carl J. Schuman. 


The board of directors of the Superior 
Machine Tool Co., Kokomo, Ind., at its last 
meeting deferred selection of a manager to 
succeed the late A. B. Armstrong. Charles 
Hansell, who has been assistant manager, 
was retained in that place and also was 
made secretary. Sig Frank was elected 
treasurer. 


The Ogden Machinery Co., Inc., is the 
name of a new firm recently organized and 
incorporated at Tampa, Fla., for the dis- 
tribution of machinery, mill supplies, etc., 
in the Florida district. M. B. Ogden, of 
Tampa, identified with this business in the 
South for some years, is the head of the 
company. 


The Elmira Machinery and Transmission 
Co. has been purchased by Link-Belt, Ltd. 
Toronto. The new company is affiliated 
with the Link-Belt Co., whose head office 
is in Chicago. A. H. Vice, president of the 
Elmira Machinery and Transmission Co., 
will remain as manager of the new 
company. 


Hunter & Havens, of Bridgeport, Conn., 
steel and iron merchants, have closed nego- 
tiations for the purchase of the Purington 
& Smith Co., of Hartford, Conn. The 
Bridgeport company took possession of the 
Hartford firm early in August and plans 
are being made to conduct the machine 
tool and mill supply business of that firm 
from Bridgeport. 


Announcement is made of the purchase 
of the controlling interest in the American 
Resistor Corporation, of Milwaukee, Phila- 
delphia and New York, by the Carborun- 
dum Co., of Niagara Falls, Y. The 
principal products of the American Resistor 
Co. are non-metallic electrical heating ele- 
ments and resistors which are marketed 
under the trade name of “Globar.” The 
new company will be known as the Globar 
Corporation and has been incorporated 
under the laws of the State of New York. 
The present manufacturing facilities of the 
old company will be moved to Niagara 
Falls, N. where a new plant will be 
erected in connection with the plant of the 
Carborundum Co. 

In the reorganization, Jos. A. Steinmetz, 
president; W. E. Deurstin, vice-president: 
and Walter W. Perkins, vice-president and 
treasurer, have been succeeded by Frank 
J. Tone, president ; George R. Rayner, vice- 
president; F. H. Manley, treasurer, and 
Arthur Batts, secretary. 


The Hanson & Van Winkle Co., of 
Newark, N. J., and A. P. Munning & Co., of 
Matawan, N. J., manufacturers of equip- 
ment and supplies in the polishing and 
electroplating industry, have formed a new 
company to be known as the Hanson-Van 
Winkle-Munning Co. A. P. Munning, presi- 
dent of A. P. Munning & Co., will be chair- 
man of the board of directors of the new 
corporation, and Van Winkle Todd, presi- 
dent of the Hanson & Van Winkle Co., will 
be president. Other officers are: Vice- 
presidents, F. L. Hewitt, H. L. Zucker, and 
F. T. Taylor; treasurer, Peter P. Munning: 
secretary, E. N. Boise. For the present, 
the main offices will be at 339 Chestnut St., 


Newark, and plants will be located at 
Newark, N. J., Matawan, N. J., and Chi- 
cago, Ill. All H. & V. W. products and 


Munning products will continue, as hereto- 
fore, to be manufactured and distributed 
by the factories and sales staffs of the two 
individual organizations. 





Obituaries 











Henry A. Taywor, of Oak Park, Ill., died 
at his home on Aug. 27. Mr. Taylor was 
for 50 years connected with the American 
Screw Co., of Providence, R. L, and until 
his retirement this year was manager of 
the Chicago branch 
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H. Howarp Heuer, works manager of 
the Ford Instrument Co., Rawson St. and 
Nelson Ave., Long Island City, died at his 
summer home at Sound Beach, Conn., on 
Aug. 28. He had been ill only a few days. 
Mr. Heller, a mechanical engineer, joined 
the Ford organization ten years ago as 
works manager. 


Wriir1am S. AuMepN, president of the 
Aumen Machinery Co., of Baltimore, died 
on Aug. 29, while riding in his automobile. 
He was stricken by a heart attack while 
driving and the machine ran into a tele- 
graph pole. Mr. Aumen had been engaged 
in the machinery supply business for morc 
than 30 years. He was 57 years of age. 





Forthcoming 
Meetings 











American Society for Steel Treating. 
Ninth annual convention and national steel 
exposition, Detroit, week of Sept. 19. W. 
H. Eisenman, secretary, 4600 Prospect Ave., 
Cleveland. 


Somtty of Automotive Engineers. Pro- 
duction Meeting, starting at Hotel Winton, 
Cleveland, Sept. 19 and 20; continuing at 
Hotel Statler, Detroit, Sept. 21 and 22. C 
E. Heywood, manager of meetings, 29 Wes 
39th St., New York City. 


_ American Welding Society. Fall meet- 
ing, Book-Cadillac Hotel, Detroit, Sept. 19 
to 23. Kelly, secretary, 29 West 


M. M. 
39th St.. New York City. 


Institute of Metals. Sectional meeting, 
Hotel Statler, Detroit, Sept. 19 to 23, > 
Foster Bain, general secretary, 29 West 
39th St., New York City. 


National Steel and Machine Tool Expo- 
sition. Under the auspices of the Ameri- 
can Society for Steel Treating. Convention 
a Detroit, Sept. 19 to 23. Ww. d 
tisenman, secretary, 4600 Prospect Ave., 
Cleveland, Ohio. . 


Machine Tool Builders’ Exposition. First 
annual machine tool exposition, conducted 
by the National Machine Tool Builders’ 
Association, at the West Annex of the 
Public Auditorium, Cleveland, Ohio, Sept. 
19 to 24. J. Wallace Carrel, vice-president 
and general manager, the Lodge & Shipley 
Machine Tool Co., Cincinnati, chairman of 
the exposition committee. Roberts Everett, 
manager of the exposition, Pennsylvania 


Bldg., New York. Ernest F. DuBrul gen- 

eral manager of the association, 826 Provi- 

dent Bank Building, Cincinnati, Ohio. 
Associated Machine Tool Dealers. Fall 


meeting, Hotel Hollenden, Cleveland, Sept 
22. Tyler W. Carlisle, secretary, 1392 West 
3rd St., Cleveland 


American Gear Manufacturers Associa- 
tion. Fall meeting, Mount Royal Hotel, 
= real. Canada, Oct. 20, 21 and 22 

§ ’. Owen, secretary, 2443 Prospect St., 
Cleveland, Ohio ” 


American Institute of Steel Construction. 
Annual convention at Pinehurst, North 
Carolina, Oct. 25 to 29. Charles F. Abbott, 
executive director, 285 Madison Ave., New 
York City. 


National Association of Manufacturers. 
Annual convention, Read House, Chatta- 
nooga, Tenn., Oct. 25, 26 and 27. George 


S. Doudinot, secretary, 50 Church St., New 
York City. 


American Society of Mechanical Engi- 
neers. National management meeting, Roch- 


ester, N. Y., Oct. 26-27. Charles W. Lytle, 
chairman, Management Div., 29 W. 39th 
St., New York City 

National Founders Association. Con- 


vention, Hotel Astor, New York, N. Y., Nov 
16-17. J. M. Taylor, secretary, 22 S. La 
Salle St., Chicago. 


National Exposition 
chanical Engineering. Sixth annual event 
in the Grand Central Palace, New York, 
Dec. 5 to 10. Charles F. Roth, manager, 
Grand Central Palace, New York City. 


of Power and Me- 


American Association for the Advance- 
ment of Science. Second Nashville meeting, 
Nashville, Tenn., Dec. 26-31, general head- 
quarters Andrew Jackson Hotel. General 
chairman, W. S. Leathers, M.D., professor 
of preventative medicine and public health, 
Vanderbilt Medical School, Nashville, Ten- 
nessee. 
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Rise and Fall of the Market 


S TEEL prices remain steady despite slight recession in de- 
mand for plates, railway material, oil country goods, and 
fabricated structurals. Tin-plate decline is purely seasonal. 
Principal hot-rolled steel materials sell at about $1.80 per 100 Ib., 
f.o.b. Pittsburgh, in carlots. The August steel ingot output 
(entire U. S.) gained 9.4 per cent over the month preceding as 
against an increase of 9.6 per cent in August, 1926 over July of 
that year. Pig-iron demand is slow; this condition is reflected 
in the declining price of c.-i. pipe. 


(All prices as of Sept. 9) 








IRON AND STEEL 





PIG IRON—-Per gross ton, f.o.b.: 


CINCINNATI 
I ik ce ee Nera ae pn ta etd $21.44 
Northern Basic. . Te ee 20. 89 
PEGE... Ucptcconl cc atiemesckewsneses 21.19 
NEW YOR K—Tidewater Delivery 
Southern No. 2 (silicon 2. 25@2. 75).........cceceees 25.62 
BIRMINGHAM 
SN chs. os te nenebeasenscoegsueeeeees a Bars 
PHILADELPHIA e 
Eastern Pa., No. 2x (silicon 2. ee sn semaiietaninn 21.76 
Virginia No. 2.. emoiel ict aeaiee 27.17 
I RR ae ud oe eee Banka 21.26 
CHICAGO 
EE Pon ere One Oe eee 21. 00 
No. 2 Foundry, Southern (silicon 2.25@2. 75)...... 22.80 


PITTSBURGH, including freight charge ($1.76) from Valley 


ER ch nnattpaddii lenge bevcud dhe es eke 20. 26 
Se eg yi a 19. 26 
Bessemer....... 21.26 





IRON MACHINERY CASTINGS—Cost in cents per Ib. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 Ib.: 


td, SS ee keyed bed ae eee 4.50@4.75 
Cleveland... . Sccdad obama ‘ 5.00@5 25 
Cincinnati........ din whine Ae ekiaals Ae 
OS eer 5.25@5 50 
Chicago........ 4.75@5 25 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots. 


Pittsburgh New 
Blue Annealed Mill Base Chicago Cleveland York 
NN Ab ie aig cia 2.25 3.50 a7 3.89 
OE ee ee 2.30 3 55 3.30 3.94 
es hina: 2.35 360 3.35 3.99 
ae 2.45 3.70 3.45 4.09 
Black 
Nos. 18 to 20....... 2.80 3.758 3.55 4.00 
i ae shih 2.95 3.90 3.70 4.15 
1 ea ae 3.00 3.95 3.75 4.20 
Sa 3.10 4.05 3.85 4.30 
SS ea 3 25 4 20 4.00 4.45 
Galvanized 
2a 3 15 4.10 3.95 4.25 
wees. be 00 BG... <0: 3.25 4.20 4.05 4 35 
oe ona 3.35 4.30 4.15 4.45 
ON ee ore 3.50 4.45 4.30 4.60 
eS ecaeae 3.65 +. 60 4.45 4.75 
No. 22... 3.70 4.65 4.50 4.80 
See 3.85 4.80 4 65 4.95 
| er 4.05 5.05 4.90 5.20 
ge eee 4.30 5.30 5.15 5.45 

















WELDED STEEL PIPE—Warehouse discounts are as follows* 
New York Cleveland Chicago 

Black Galv. Black Galv. Black Galv 

1 to 3 in. steel butt welded. 53% 39% 554% 433% 54% 41% 
2} to 6 in. steel lap welded. 48% 35% 534% 404% 51% 38 

Malleable fittings: Classes B and C, banded, from New York 

stock sell at list plus 4% less 5%. Cast iron, standard sizes, 


36-5% 70 off. 
List Price — Diameterin Inches ~ Thickness 

Size, Inches per Foot External Internal Inches 
l $0.17 1.315 1.049 . 133 
1} .23 1. 66 1.38 .14 
1} .273 1.9 1.61 . 145 
2 37 2.375 2.067 154 
23 . 584 2.875 2.469 . 203 
3 . 764 3.5 3.068 .216 
34 .92 4.0 3.548 . 226 
4 1.09 4.5 4.026 . 237 
44 1,27 5.0 4.506 247 
5 1,48 5.563 5.047 .258 
6 1.92 6.625 6.065 .28 





SEAMLESS STEEL TUBING—Following net prices are for 
seamless mechanical tubing, cold drawn, round, .10 to .30 carbon, 
at warehouse in lots of less than 100 ft. or 100 Ib.: 


| —— Thickness -— 














B.w.g. — Outside Diameter in Inches————~ 
and } i 1 1 1} 
Decimal Fractions - Price per Foot 
.035” 20 $0.15 $0.16 $0.17 $0.18 $0.19 $0.21 $0.23 
.049” 18 — lo. we) eee”: ae - Se 
.065” 16 9 2 ue ae oo ae ae 
083” 14 Oo SS Ue ee COC 
.095” 13 a ae aan: Ga ae ae Oe 
.109” 12 : Cae fo ae a | 
.120” or 
ia” 11 ae ae Se oe: ee. GS oe 
. 134” 10 24 -_ ‘a. ca 30.032 ix 
MISCELLANEOUS—Warehouse prices in cents per pound in 
100-Ib. lots: 
New York Cleveland Chicago 
Spring steel, light*. . . 4.50 sarah 4.65 
Spring stecl, heavier .. 4.00 sone 4.00 
Coppered Bessemer rods (base)... 6.05 6.00 6.20 
Hoop steel. He PP ee 4.49 3.65 4.15 
Cold rolled strip steel 6.25 6.35 6.25 
Floor plates. 5.25 5. 30 5.00 
Cold drawn, round and hex.t.. 4.00 3.65 3.60 
Cold drawn, flats and squares.. 4.50 4.15 4.10 
Structural shapes (base) . 3.34 3. 00 3.10 
Soft steel bars (base). . tg ee 3. 00 3.00 
Soft steel bar shapes (base)... aad 3.24 3. 00 3.00 
Soft steel bands (base) .. 3.99 3.65 3.65 
Tank plates (base)............. 3.34 3.20 3.10 
Bar iron (2.75 at mill) coos (OL 3. 00 3.00 
Drill rod (from list) = 60% 55% 50% 
Electric welding wire, New York, +, g. 35c.; $, 7.85c.:; # to 4, 


“Flat, ¥@}-in. thick. tShafting and screw stock. 


METALS 


Current Warehouse Prices in Cents Per Pound for Small Lots 


7.35¢. per Ib. 








=a 





Copper, electrolytic, up to a New York.. ... 14.50 
ers Pigs, 5-ton lots New ¥ URE eS S Pee 65 12} 
Lead pies, up to carlots, E.St.Louis 6.124 New York.. 7.00 
Zinc, slabs, up to carlots, E.St. Louis 6.25 New York .. 7.124 
New York Cleveland Chicago 
Antimony, slabs, ton on .... 14.00 16.50 13.00 
Copper sheets, base . 22.00 22.00 22 00 
Copper wire, base 18 75 18 75 15.25* 
Copper bars, base 21.50 21.50 21.50 
Copper tubing, base 23.75 24.624 24 00 
Brass sheets, high, base. 18.25 18.25 18.25 
Brass tubing, high, base 23.123 23.123 23.123 
Brass rods, high, base 16.00 16 00 16 00 
Brass wire, high, base ...... 18.75 18.75 18.75 


*Mill 
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METALS—Continued 
New York Cleveland Chicago 
Aluminium ingots, 98 to 99%, 

Dy Os codccecegues 26.00 26@27 26.02 
Zinc sheets (casks)...... ..... 11.00 11.55 10.11 
Solder (} and 3), (caselots) . 39.00 40.50 383@424 

Babbitt metal, delivered, "Mee York, cents per Ib.: 

Genuine, highest grade ae as Ay ee 83 .00 
Commercial genuine, intermediate grade... ... 61.00 
Anti-friction metal, eens EG nie is o's awd oon ee 31.50 
OOS ee 13.00 

Nickel, f.o.b. ee cents per Ib.: 

Ingots... .. 35.00 Electrolytic... 39.00 Shot........ 36.00 





SPECIAL NICKEL — ALLOYS—Price in cents per Ib., 
f.0.b. Huntington, 


Full finished nickel sheet , re 52.00 

Cold rolled nickel sheet (base)... ....... 2... ccee cece wees 60.00 

Hot rolled rods, Grade “A” (base)....................... 45,00 

Ss HR, GD HE os 5 once ccnccsecewenes 53.00 
Base price of Monel metal in cents per Ib., f.0.b. Huntington, 
. Va.: 

Shot................. 28.00 Hot rolled rods (base).... 35.00 


ES ee 32.00 Cold drawn rods (base)... 43. 00 
Cold rolled sheets (base) 50.00 Full finished sheets (base) 42. 00 





OLD METALS—Dealers’ purchasing prices in cents per pound: 
ew York Cleveland Chicago 














Crucible heavy copper.. ..11.25 @11.50 10.75 10.25@10.75 
Copper, heavy, and wire. 0.3 @11.00 10.75 10.00@10.50 
Copper, _ @ and bottoms 9.50 @975 9.25 9.00@ 9.50 
Heavy lead...... 5.00 @5.25 5.25 5.00@ 5.50 
Tea lead.. . 3.75 @ 4.00 3.75 4.00@ 4.50 
Brass, heavy, yellow .. 7.124@ 7.374 7.00 6.75@ 7.25 
Brass, heavy, red. . .. 9.25 @9.5 9.50 9.00@ 9.50 
Brass, light .. 550 @ 5.75 5.50 6.00@ 6.50 
No. 1 erento ‘rod | turnings.. 7.75 @ 800 7.00 7.00@ 7.50 
Zinc.. ee 4100 @ 4.25 3.25 3.00@ 3.50 
TIN PLATES—Charcoal—Bright—Per box 
New Cleve- 
*‘AAA” Grade: York land Chicago 
Ic, 14x20.. -.. $12.10 $11.95 $11.50 
“A” Grade: 
Ic, 14x20.. 9.70 9. 90 9.50 
Coke Plates—Primes—Per box 
100-Ib., 14x20.. 6.45 6. 10 7.00 
Terne Plates—Small Iots, 8- ib, Cc “1 mer box 
IC, 14x20.. 7.75@8.00 7.00 7.50 | 
MISCELLANEOUS 
New York Cleveland Chicago 
Cotton waste, white, per lb. $0. 10@0. 133 $0.16 $0.15@0.20 
Cotton waste,colored, perlb, .09@ .13 .12 .12@.17 | 
a ren, 
ooh .154 36.00 per M 15 
Sa — per Near etaeeertin 032 .02 022 
Roll sulphur, perlb........ 027 034 04 
Linseed oil, raw, per 7}-1b. 
gal., 5 bbl. eo hsit . 86} .94 833. 
Lard cutting oil, 25% lard, 
in 5 gal. cans, per gal.. 65 .50 50 
Machine oil, ene 
bodied (55 gal. metal.. 
bbl.), per gal. . 27 35 .29 
Belting—Present discounts 
from list in fair quantities 
(4 doz. rolls). 
Leather—List price, 24c. per lin, ft 
per inch of width for ‘for se 
Medium grade... 40-5% 30-10-5% | 
Heavy grade.. .. 30-10% 30-10% 30% _~—COS 
Rubber transmission, 6-in., 6 ply, $1.83 per lin. ft. 
First erade.. .... 50% 50-10% 50% 
Second grade........ 50-10% 60-5% 50-10% 


Comparative Warehouse Prices 


























Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars ........ perlb.... 30.0324 $0.0324 $0.0324 
Cold drawn - perlb.... 04 .04 .04 
Brass rods i: 16 1575 .1712} 
| Solder (} and i). aime per Ib..... 39 .40 .4112} 
Cotton waste, white.... per Ib.... .10@13} .10@.13} .13@.17} 
Ethery disks, cloth, 

No. 1, 6 in. dia. . per 100... 3.10 3.10 3.10 
Lard cutting oil....  . pergal.... 65 65 55 
Machine oil © per gal.... 27 27 35 
Belting, leat he r, 

medium off list.... 40-5% 40-5%  40-5% 
Machine bolts, up to 

1x30 in., full kegs off list.... 50%* 50%* 40% 

*New list April 1, 1927. 

MISCELLANEOUS—Continued 
New York Cleveland Chicago 
Abrasive materials—Standard 
grade, in sheets 9x11 in., No. 1, 
per ream of 480 sheets: 
*Flint paper.......... $5.13 $4. 95 $5.13 

*Emery paper...... 10. 71 9. 15 10. 71 

*Emery cloth....... 27.84 27. 85 27. 84 

Emery disks, 6 in. dia., 

No. 1, per 100: 

. yee 1.29 1. 27 1, 32 

i éithndenecd es 3.10 3.05 3.05 
Fire clay, per 100 Ib. bag... . 75 .75 
Coke, prompt furnace, per, net ton..... Connellsville, 2. 00@3. 25 
Coke, prompt foundry, per net ton.... Connellsville, 4.25@4.75 
White lead, dry orin oil,. 100 1b. kegs .... New York, 13.75 
Red lead, dry,........ 100 Ib. kegs ...... New York, 13.75 
Red lead, in oil,.. . 100 Ib. kegs ...... New York, 15.25 

*44 reams and under. 
SHOP SUPPLIES 

Discounts from new list dated Apr. 1, 1927, applying on immediate 





| deliveries from warehouse stocks in New York and vicinity: 


Broken Kegs Full Kegs 
or Cases or Cases 
Machine bolts, square heads and nuts: 
Up to } x 6in......... ey Ae eee 50% 50-10% 
Larger up to | x 30-in.. 45% 50°, 
 cenbscecsesaseees 30% 35% 
Carriage bolts: 
css accvekheheeeneke 50-10% 3—=—t.... ...j 
Se re CE eva 
| Coach and lag screws: 
ed ps ce eke aw ee wee 50-10% ~—......... 
EE ee ee eee 
Tap bolts, hexagonal heads......... ee 
| Nuts: 
Hot pressed, square and hexagonal, 
ee eee eareree 45% 50-10% 
Cold punched, square and regent 
blank or tapped............. 45% 50-10% 
|  Semi-finished, hexagonal, tapped, in 
i cinsctnsudeitekndhaa ee’ ee 
Case hardened, hexagonal, tapped, in 
ci chelbadens beine cacdpe ts 
| Washers: Deduct from list, per 100Ib.. $1.50 $3.50 
Rivets, button and cone head: 
Small, including ye-in. dia............ err 50-10% 
Large (base) per 100 Ib.............. $6.50 $5.00 
| wa hy per 100 Ib. on 1 For 4-in. dia., 35c.; j-in., 15e.; t-in., 5e.; ong ~ 
I-un. and shorter, 25c.; I A I-in. =p Ss to and indeding I #-in., 
longer than 5-in., 25¢c.; countersunk 
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Ark., Little Rock — Arkmo Lumber Co., contract for the construction of a paper 

Rector Bldg., will build a 1 story, 72 x mill including a 2 story, 81 x 225 ft. 

. 80 ft. planing mill, etc. at West Broadway machine shop, etc., here. Estimated cost 
Equipment Wanted and Fourth St. Estimated cost $100,000. $300,000, 

Calif., San Francisco—Bauer Cooperage N. J., Paterson—Cowega Realty Co., c/o 

Co., 55 Hampshire St., awarded contract A. E. Sleight, Romaene Blidg., Archt., is 

for e. ee & looperase Pood having rors ee Deaqares wor the con- 

La., New Orl — Dock Board, 500 on Keit t. istimated cos \ - struction of a 2 story, 215 x 250 ft. garage 

> o.—0 Gem evn r on Allison Pl. Estimated cost $250,000. 


Camp St.—5 ton crane for proposed garage. 
listimated cost. $200,000. 

Mass., Arlington (Boston P. O.)—J. J. 
O'Brien, Massachusetts Ave.—miscellaneous 
tools and equipment for repair and service 
garage. Estimated cost $40,000. 

Mass., Cambridge (Boston P. O.)—New 
Method Die Co., 30 Cross St.—13 x 19 and 
14 x 22 galley Universal presses, and 30 in. 
Kossback punch press. 

Mass., Chelsea (Boston P. O.)—-H. Cloper, 
c/o S. S. Eisenberg, 46 Cornhill, Boston— 
miscellaneous tools and equipment for pro- 
posed repair and service garage here. 
Hstimated cost $55,000. 

Mass., Dorchester (Boston P.O.)—Fields 


Corner Garage, Dorchester Ave. and 
Faulkner St.—miscellaneous tools and 
equipment for proposed 1 and 2 story ga- 
rage and repair shop. Estimated cost 
$40,000. 

Mass., Medford—L. Risman, 85 Central 


St.—miscellaneous tools and equipment for 
proposed repair and service garage. Wsti- 
mated rost $50,000. 

Mich., Detroit—Commerce Pattern Foun- 
dry & Machine Co., 2211 Grand River Ave. 
—mill machinery. 

Mich., Port Huron — Yaeger Bridge & 
Culvert Works, 1801 Kearney St.—miscel- 
laneous equipment for light structural steel 
fabrication for proposed 2 story, 114 x 202 
ft. steel shop. Estimated cost $75,000. 

Minn., Minneapolis — Chicago, Milwaukee 
& St. Paul Ry., Union Station, Chicago, 
Ii, D. C. Curtis, Ch. Purch. Agt.—will 
receive bids in fall for an electric freight 
handling crane for outbound freight house, 
here. 


Cleveland — Bd. of Education, East 
and Rockwell Ave., will receive 
bids until Oct. 3 for one 14 in. and two 
12 in. lathes with Monarch engines, two 
Universal lathes, one magnetic chuck, two 
4 jawed independent chucks, one surface 
grinder one plain milling machine, com- 
pensator for squirrel cage induction motor 
and Universal engine testing stand, etc., 
also machinery and equipment for shop 
at Cleveland Trade School. 

0., Columbus—Brown Tire Service Co., 
17 South Fourth St., J. L. Brown, Pres.— 
24 in. lathe, large size drill press and 
other equipment for proposed service sta- 
tion. 

0., Lima—L. & M. Bearing Co., 212 East 
Market St., J. H. Monroe, Gen. Mgr.—-lathe, 
drill press, automatic machine and other 
equipment for machine shop. 

Ont., Limberlost — (Wiarton P. 0.) —J. 
Lawrence—machinery and equipment for 
proposed planing, lath and shingle mills 
to replace fire loss. Estimated cost $35,000. 

Que., Montreal—Z. Lalonde, 268 Bloom- 
field St.—equipment for proposed garage 
and service station. 

Que., Montreal—N. A. Robertson, 2269A 
St. James St.—complete equipment for pro- 
posed garage, repair shop and_ service 
station. 

Que., St. Lambert—A. Lacroit, St. Denis 
St., complete equipment for proposed repair 
and service garage. 








Opportunities for 
Future Business 








Ala., Birmingham—National Birmingham 
Co., awarded contract for the construction 
of a 6 story, 110 x 182 ft. garage on First 
Ave. Estimated cost $700,000. 


Noted Aug. 25. 

Calif., San Francisco—City plans an elec- 
tion to vote $400,000 bonds for the con- 
struction of car shops for railway system, 
also $80,000 bonds for bus repair shops and 
garage for railway buses. M. M. O’Shaugh- 
nessy, City Engr. 

Conn., Waterbury — American Fastener 
Co., 54 Maple St., awarded contract for 
the construction of a 5 story, 40 x 100 ft. 
factory. 

Ill., Chicago—J. H. Keeney & Sons, 700 
East 40th St., manufacturers of vending 
machines, awarded contract for the con- 
struction of a 2 story. 53 x 59 ft. addition 


to factory at 3979-81-83 Langley St. Esti- 
mated cost $10,000. 
Ill., East Moline — Deere & Co., manu- 


facturers of farm machinery, awarded con- 
tract for the construction of a 5 story, 
120 x 240 ft. factory. Estimated cost 
$300,000. O. A. Eckerman, Moline, Archt. 

Ind., Evansville—Roxana Oil Co., will 
build a shop and warehouse on East Col- 
umbia St. Estimated cost $46,000. Pri- 
vate plans. 

Ind., Muncie—Indiana Steel & Wire Co., 
awarded contract for the construction of 
first unit of plant. Estimated cost $39,475. 

Maryland — Bd. of Public Works, An- 
napolis, plans extensions and improvements 
to state institutions including new work- 
shop, etc. at House of Correction. Total 
estimated cost $581,000 

Mass., Cambridge (Boston P, O.)—Tailby- 
Nason & Co., 368 Congress St., Boston, 
awarded contract for the construction of a 
3 story factory at Amherst and Carlton Sts. 
Estimated cost $50,000. 

Mass., Dorchester (Boston P. O.)—Joseph 
Pollak Tool & Stamping Co., 81 Freeport 
St., awarded contract for the construction 
of a 1 story addition to plant. 

Mass., Framingham — National Radiator 


Co., C. A. Robertson, Mgr., 96 Arlington 
St., plans the construction of addition to 
factory. Estimated cost $40,000. Archi- 


tect not selected. 

Mass., South Attleboro—Raymond Coop- 
erage Co., Smithfield Ave., Pawtucket, 
R. L., awarded contract for the construction 
of a 1 story, 40 x 125 ft. cooperage plant, 
here. Estimated cost $40,000. 

Mich., Flint—Buick Motor Car Co., will 
build a 4 story, 80 x 210 ft. engineering 
building and warehouse on Industrial Ave. 
Estimated cost $200,000. Private plans. 

Minn., Minneapolis—Rosell Grader Mfg. 
Co., Inc., 2037 University Ave. E., 
manufacturers of road building machinery, 
awarded cnntract for the construction of 
a 1 story, 164 x 311 ft. factory. Esti- 
mated cost $165,000. Sund & Dunham, 512 
Essex Bldg., Archts. 

Mo., St. Louis—American Pulverizer Co., 


E. E. Elzemeyer, Pres., 18th and Austin 
Sts., manufacturers of pulverizing ma- 
chinery, awarded contract for the con- 


struction of a 2 story, 79 x 140 ft. factory 
at 1319 Macklind St. 

N. J., Jersey Citv—Public Service B'ec- 
tric & Gas Co., 84 Sip Ave., is having plans 
prepared for the construction of a 2 story, 
125 x 195 ft. garage at New York Ave. 
and Ferry St. Estimated cost $150,000. 
Public Service Production Co., 80 Park 
Pl, Newark, Archt. 

N. J., Linden—Radio Electric Clock Co., 
50 Church St., New York, N. Y., awarded 
contract for the construction of a 1 story, 
40 x 160 and 60 x 100 ft. factory at Vree- 
land Mills here. Estimated cost $55,000. 
Noted July 28. 

N. J., Milford—The Warren Mfg. Co., 342 
Madison Ave., New York, N. Y., awarded 


N. J., Pensauken (mail Merchantville)— 
Bd. of Freeholders of Camden County, will 
soon award contract for the construction 
of a vocational school including five 2 story, 
62 x 100 ft. shops, etc. on Browning Rd. 
Lockney & Hettle, 5 Hudson Ave., Camden, 
Archts. Noted Aug. 18. 

O., Cleveland — The Elyria Iron & Steel 
Co., H. B. Wick, Pres., 232 East 131st St., 
awarded contract for the construction of a 
1 story, 140 x 159 ft. factory and ware- 
house. Estimated cost $75,000. 

0., Cleveland—The River Smelting & Re. 
fining Co., 4195 Bradley Rd., awarded con- 
tract for the construction of a 1 story, 48 x 
56 ft. plant. Estimated cost $40,000. 

0., Cleveland—T. C. Thornton Co., 6712 
Union Ave., manufacturers of sheet metal 
works, awarded contract for the construc- 
tion of a 1 story, 35 x 136 ft. factory. 
Estimated cost $40,000. 

0., Mt. Vernon—The C. & G. Cooper Co., 
manufacturers of stationery steam engines, 
awarded contract for the construction of a 
1 story, 100 x 129 ft. pattern shop. Bsti- 
mated cost $40,000. 

Okla., San Springs — Southwestern Box 
Co., is having preliminary plans prepared 
for the construction of a box factory. Esti- 
mated cost $100,000. C. Tingley, Engr. 

Pa., Jenkintown—R. W. Cook, 250 South 
18th St., Philadelphia, awarded contract 
for the construction of a 2 story, 50 x 222 ft. 
sales and service station at 708 Greenway 
Ave. here. Noted Aug. 18. 

Tenn., Kingsport—Kingsport Foundry & 
Mfg. Co., W. E. Ring, V. Pres. and Gen. 
Mer., plans the construction of a new 
foundry and machine «hop. 

Tenn., Onelda—J. H. Wescott Mfg. Co., 
manufacturers of spoke and golf sticks, 
plans to rebuild factory recently destroyed 
by fire. Loss $100,000. ; 

Tex., Corpus Christi—Alamo Iron Works, 
130 Santa Clara St., San Antonio, plans 
the construction of a 2 story, 127 x 300 ft. 
factory, here. Estimated cost $100,000. 

Tex., Galveston—C. S. Porter, 1115 35th 
St., plans the construction of a plant for 
the manufacture of wire and nails, at Ave. 
A. and 16th St. Estimated cost $40,000 to 
$50,000. Noted July 28. 

Tex., Lubbock—Texas Technological Col- 
lege, E. W. Provence, Secy., is having 
plans prepared for the construction of an 
engineering building. Estimated cost $240,- 

. W. C. Hedrick, 1005 First National 
Bank Bldg., Fort Worth, Archt. 

Tex., San Antonio—Goad Motor Co., Lex- 
ington Ave., awarded contract for the con- 
struction of a 2 story, 165 x 167 ft. garage 
at Dallas and Lexington Ave. Estimated 
cost $104,925. Noted Sept. 1. 

Wis., Eau Claire—International Harvester 
Co., 606 North Michigan Ave., Chicago, IIL, 
awarded contract for the construction of a 
1 story, 1006 x 150 ft. service building. Esti- 
mated cost $50,000. Private plans. 

Wis., Milwaukee—Allen-Bradley Co., 286 
Greenfield Ave., manufacturers of electric 
apparatus, awarded contract for the con- 
struction of a 9 story, 50 x 150 ft. plant 
at Greenfield Ave. and Reed St. Estimated 
cost $235,000. Noted Aug. 11. 

Ont., Brantford — Verity Plow Works, 
Canal Rd., awarded contract for the con- 
struction of a 4 story, 60 x 200 ft. addi- 
tion to factory. BEstimated cost $100,000. 

Ont., Toronto — Willys-Overland  Ltd., 
Weston Rd., plans the construction of a 
1 and 2 story addition to automobile 
- ee Estimated cost $300,000. Private 
plans. 





